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HROMBOTIC obliteration of the 
aortic bifurcation, which is insidious 
in onset and gives rise to a complete and 
chronic occlusion, is very rarely reported. 
However, that it is not an exceedingly rare 
lesion is shown by its incidence of approxi- 
mately I in 1,000 cases in a study of 5,350 
autopsies? and in another series of 6,547 
autopsies it was found 11 times.°® 
Chronic thrombotic obliteration should 
be distinguished from acute embolic oc- 
clusion of the aortic bifurcation. These 
latter may originate from the left side of 
the heart (intracardiac thrombi, mural 
thrombi or valvular vegetations), from 
thrombi in the pulmonary veins, or from 
a thrombus higher in the aorta, 7.¢., in an 
aortic aneurysm. The usual clinical picture 
of occlusion at the aortic bifurcation, due 
to an embolus, giving rise to the so-called 
saddle embolus, is that of a sudden onset 
with acute severe symptoms and violent 
pain. Because of the lack of time for an 
adequate collateral circulation to develop, 


paraplegia, shock, and ascending gangrene 
rapidly lead to death unless the clot is 
removed by surgical intervention. Embolic 
occlusion of the terminal aorta gives a 
symptom complex which is measured by 
hours and days; thrombotic occlusion ex- 
tends over a period of years. The differ- 
ential is adequate time to develop efficient 
collateral channels. 

Thrombotic obliteration of the aortic 
bifurcation has long been recognized as a 
distinct pathologic entity. Welch," in his 
classic study of thrombosis and embolism 
of the abdominal aorta in 1899, cites case 
reports by Graham in 1814, and by Barth 
in 1848. Welch himself reviewed 59 reported 
cases, but only 7 were primarily thrombotic. 
In 1923 Leriche* reported on this lesion, 
and again in 1940 he* described the symp- 
tom complex and diagnostic criteria, with 
details of 5 cases in which the diagnosis 
was proved at operation. 

Because of the many significant experi- 
mental and clinical contributions to the 
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study of arterial diseases by the distin- 
guished French surgeon, Leriche, the syn- 
drome of thrombotic obliteration of the 
aortic bifurcation has been named in his 
honor. Among the most informative recent 
descriptions of this syndrome are those by 
Leriche and Morel’ in 1948, and in 1949 
by Elkin and Cooper.! 

As clinicians become more aware of this 
insidious syndrome, radiologists will be 
called upon with increasing frequency to 
help in establishing a diagnosis. By means 
of abdominal aortography the radiologist 
can be prepared to offer information as to: 

1. The site of the lesion. One of the 
recommended procedures in the treatment 
of this disease is surgical removal of the 
thrombosed areas, wherever practicable, 
as this may prevent the continued forma- 
tion of clots. Hence, in the planning of 
precise surgery, it is of obvious importance 
to outline the site of thrombosed vessels, 
which can only be done by abdominal 
aortography. 

2. The extent of the lesion. Visualization 
of the extent of the lesion gives informa- 
tion as to the feasibility of surgical inter- 
vention. Thus, if aortograms show the 
thrombosis to involve the renal arteries, 
resection is contraindicated due to the pres- 
ent lack of surgical techniques for main- 
taining an adequate blood supply to the 
kidneys. 

3. The state of collateral circulation 
present. This information is of prognostic 
significance, and might possibly also be a 
visual aid in estimating the results of a 
lumbar sympathectomy. It should be real- 
ized, however, that visualization of the 
collateral circulation does not offer as much 
information as the exercise or walking toler- 
ance of a lower extremity in estimating the 
efficacy of collateral circulation present. 


ETIOLOGY AND PATHOLOGY 
Complete occlusion of the terminal ab- 
dominal aorta may occur by thrombosis 
in sites associated with (1) ulcerated ath- 


erosclerotic plaque, (2) arteritis of the ab- 
dominal aorta, (3) dissecting aneurysm of 
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the aorta, and (4) congenital narrowing or 
extrinsic pressure, with narrowing of the 
aorta. The latter two etiologic factors may 
lead to secondary thrombotic involvement, 
but the Leriche syndrome is concerned 
with primary thrombotic involvement of 
the terminal aortic region. 

Two views are currently being proposed: 
that favored by Leriche holds that it is an 
inflammatory lesion—a true arteritis; the 
other view maintains that the condition 
arises principally on the basis of an athero- 
sclerosis. 

In favor of an arteritis are the following 
considerations: 

1. The fact that the thrombotic obliter- 
ation is relatively rare, and advanced 
atheromatous changes, particularly at the 
terminal abdominal aorta, are very com- 
mon. 

2. Thrombotic obliteration often begins 
in one of the common iliac arteries, whereas 
atherosclerosis is usually most marked at 
the terminal aorta. 

3. The occasional occurrence of the lesion 
in relatively young people (Leriche re- 
ported a twenty-nine year old patient), 
without evidence of other atheromatous 
arterial disease. 

4. The report of cases with diffuse vascu- 
lar disease, the aortic thrombosis appearing 
to be a mere incident in the course of a 
progressive disease, involving the entire 
arterial tree with an arteritis (Case v! 
in a thirty-eight year old male, reported 
by Gross and Philips?). 

5. Leriche has reported, and we have 
also found in 3 of our 6 cases, that often, 
around the affected vessels, there is an 
intensive periarteritis, which attaches the 
vessel to surrounding structures, sometimes 
involving the neighboring veins and lym- 
phatics. 

In favor of an atherosclerotic etiology, 
which suggests that the thrombus forms on 
an ulcerated intima associated with an 
atheromatous plaque, there are the follow- 
ing factors: 

1. The very high incidence of atherom- 
atous changes at the aortic bifurcation. 
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This consideration is only valid for those 
cases in which the lesion starts at the term1- 
nal aorta. 

2. In about a third of the cases reported 
there was an antecedent history of coro- 
nary disease on an arteriosclerotic basis 
(3 out of 6 cases reported in this series had 
coronary artery disease). 

The Leriche syndrome is insidious 1n 
onset and slowly progresssive, in contrast 
to an arteritis, which usually is more abrupt 
in onset and rapid in its course. 

4. Fever and leukocytosis have not been 
reported in cases of the Leriche syndrome, 
which might be expected in an arteritis. 

5. If the etiology were inflammatory, 
some of these cases should be accompanied 
by evidence of vessel necrosis, which does 
not occur. 

The microscopic findings do not have the 
features of a specific histopathology—“‘pas 
de signature histologique specifique”’ (Mar- 
tin). They may represent an inflammatory 
response to the formation of a thrombus 
on an ulcerated atheromatous plaque, or 
they may be indicative of an arteritis. 

The final decision as to the etiology 
should be left open, pending the collection 
of additional evidence. 

The thrombus often begins in one of the 
common iliac arteries (as demonstrated in 
Fig. 4, Case 1, and Fig. 11, Case vi). The 
lesion then extends upward, reaching the 
terminal aorta, and then the opposite com- 
mon iliac artery becomes involved. What- 
ever the mode of origin, the thrombosis 
finally obliterates the terminal aorta, and 
both common iliac arteries and their 
branches, which become hard and cord-like. 
The thrombosis continues to extend both 
upward and downward. The inferior mesen- 
teric artery is not uncommonly involved 
(Fig. 6, Case 111), and sometimes the termi- 
nal picture is due to involvement of the 
renal artery orifices. 


CLINICAL FINDINGS AND DIAGNOSIS 


This disease hiailee a great preponderance 
in males. In a review of 47 cases reported 
since 1940, 43 were males, and the majority 
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occurred in patients forty-five to sixty- 
five years old. However, Leriche reported 
a case in a twenty-nine year old male. 
Our cases have an average age of fifty-six 
years, the youngest being forty-seven. 

Three of our 6 patients had hypertension. 
However, in 2 of these cases (Fig. 4, Case 
1, and Fig. 11, Case vi) the abdominal 
aortograms showed only early involvement 
of the common iliacs, and it appears un- 
likely that the disease process is an etiologi- 

cal factor of the hypertension. When the 
thrombus involves the renal artery orifices 
a resultant hypertension may be antici- 
pated. 

It is important to point out that this 
syndrome has an insidious onset. Many 
clinicians are unaware that thrombosis, 
with chronic occlusion of the aortic bifurca- 
tion and common iliac arteries, may occur 
without rapid gangrene of the lower ex- 
tremities, because of compensatory col- 
lateral circulation. The symptoms may in- 
crease slowly over a period of years. Since 
this syndrome has a fairly typical chain of 
signs and symptoms, a high index of sus- 
picion should make the diagnosis fairly 
easy. The symptoms are: 

1. Easy fatigability of the lower ex- 
tremities; a sense of weakness or extreme 
weariness appears after walking. 

Pain in the hips, thighs and calves on 
exertion. 

In the male, inability to maintain a 
stable erection; this occurs in about one- 
third of the cases, and is said to be caused 
by vasospasm of the major pelvic arteries, 
resulting in relative ischemia of the corpora 
cavernosa. 

4. A sensation of coldness in the lower 
extremities. Findings on physical examina- 
tion are: 

Absence of peripheral arterial pulsa- 
tions, including the femoral; there may also 
be absence of abdominal aortic pulsations 
below the umbilicus. 

Systolic murmurs over the aortic bi- 
furcation, as well as over the external iliac 
arteries. These murmurs are probably due 
to segmental narrowing of the aorta and 
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iliacs by atherosclerotic plaques with super- 
imposed thrombi, or by an area of arteritis 
with thrombus formation. 

3. Pallor of the skin of the legs and feet, 
even when standing; when the legs are 
raised to the vertical the pallor becomes 
ivory-like. 

4. Symmetrical atrophy of the muscula- 
ture of both lower extremities, which 
Leriche calls a global atrophy. This is a 
symmetrical process, and may be easily 
overlooked, as there is no normal limb as a 
basis for comparison. 

5. Trophic changes of the skin and toe- 
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dominal aortography may be briefly out- 
lined as follows: 

_The patient is placed in the prone posi- 
tion on the roentgenographic table. A 14 
by 17 inch preliminary film is made to 
check on the positioning and roentgen 
technique (Fig. 1). The patient is anesthe- 
tized with sodium pentothal. An 18 gauge, 
6 inch, needle is inserted at the lower edge 
of the twelfth rib, about 8 cm. to the left 
of the midline (Fig. 1). The contrast me. 
dium may be 80 per cent sodium iodide or 
70 per cent diodrast. With either contrast 
medium, 10 to 12 cc. is injected in about 


TABLE | 


CLINICAL DATA IN SIX PATIENTS WITH THE LERICHE SYNDROME 


Duration of Loss of History of Periarterial 

Case Age Sex Symptoms Stable Coronary m Blood Ad hesions 

in Years Erection Disease Pressure Found at 

Operation 
I $7 M , + NP 160/92 NP 
ul 62 M 2 NP + 160/76 NP 
lll 50 M 3 NP + 120/65 + 
IV 58 M 6 NP NP 160/100 NP 
47 M 5 + 142/80 
vI 63 M 23 tf NP 180/102 + 


+ =Symptom or finding present. 
NP =Symptom or finding not present. 


nails, and gangrene, usually appear in the 
terminal stages of the disease. 

Some other clinical data on the patients 
observed are presented in Table 1. 

Instrumental observations, such as skin 
temperatures and oscillometry, may be 
used to confirm the physical findings. 
Ballistocardiography has also been used as 
a diagnostic procedure;! however, since it 
merely records waves which may be aber- 
rated by any obstructive lesion anywhere 
in the descending thoracic aorta and below, 
it does not furnish information as to the 
site and extent of a thrombotic lesion. 

Abdominal aortography should be per- 
formed to confirm the diagnosis, fix the site, 
and outline the extent of the thrombosis. 


ABDOMINAL AORTOGRAPHY 


The technique of the procedure of ab- 


three seconds, and the film is exposed as 
the last centimeter is injected. The length 
of exposure should be the shortest possible 
within the capacity of the machine. Films 
of good quality can be obtained in the aver- 
age patient with a 200 ma. machine, using 
80 to go kv., 200 ma., and 1/10 to 3/2c 
second exposure time, with a target-film 
distance of 36 inches, using a high speed 
Potter-Bucky diaphragm, par-speed 
screens, and fast film. 

Further details as to the equipment 
needed, technique of inserting the needle, 
possible complications, and after-care, may 
be obtained 

A normal abdominal aortogram is shown 
in Figure 2, and a composite drawing of 
the usual relationship of vessels, which 
may be visualized by this procedure in 
normal subjects, is shown in Figure 3. 
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That abdominal aortography is not a 
significantly dangerous procedure is evi- 
denced by the report of Melick and Vitt,® 
who, in a review of the literature up to 
1948, could not find a single fatality in the 
3,000 cases reported. To date, we have not 


ON X-RAY TABLE 


POSITION OF PATIENT 


SACROSPINALIS QUADRATUS 
LUMBORUM 


INFERIOR VENA CAVA 


INTO THE AORTA 


MEDICAL ILLUSTRATION Lag, 


DIRECTION OF THE NEEDLE 
Fic. 1. Technique of abdominal aortography. 
A 14 by 17 inch film lengthwise is used. 


been able to find any fatalities reported. 
However, we have had several serious 
accidents; in one case the splenic artery 
was directly injected, with a resulting symp- 
tom complex of a splenectomy; in another 
case, the superior mesenteric artery was 
directly injected. Even though it may be 
anticipated that abdominal aortography 
will be employed with increasing frequency, 
and some fatalities may occur, it will prob- 
ably remain less dangerous than cardiac 
or cerebral angiography. 

Leriche® advises that patients who show 
(a) marked overweight, (b) signs of cardiac 
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Fic. 2. Normal abdominal aortogram. There is good 
visualization of the lower lumbar arteries and the 
right inferior phrenic artery. 


failure, and (c) cyanosis of the feet and legs, 
with violaceous blurs, even though the diag- 
nosis of thrombosis is suspected, should not 
undergo abdominal aortography. In such 
instances, the procedure may lead to fatal 
extension of the arterial thrombosis. 


PROGNOSIS AND TREATMENT 


The duration of symptoms in our 6 cases 
varied from six months to six years. The 
insidious chronic occlusion may be well 
borne for a number of years, depending on 
the efficacy of the collateral circulation 
established. However, the underlying na- 
ture of the disease makes the prognosis 
grave, whatever the method of treatment. 
Death usually results from (a) gangrene 
and infection in the extremities, (b) coro- 
nary occlusion, or other complications of 
arteriosclerosis, (c) involvement of the renal 
artery orifice by the thrombus, with result- 
ant hypertension, or uremia. 

The ideal treatment would be to resect 
the thrombosed area and restore the cir- 
culation by bridging the arterial defect 
with a graft. Unfortunately, this is rarely 
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Fic. 3. Composite drawing of normal abdominal aortograms. 


possible because of limitations of present 
surgical techniques. For lack of the ideal 
treatment, what remains is to improve the 
circulation to the lower extremities by re- 
moving the vasoconstricting nerve supply 


to the collateral circulation. This can be 
accomplished by a bilateral lumbar sym- 
pathectomy. Leriche now recommends that, 
when feasible, resection of the thrombosed 
aorta and iliac vessels be combined with 
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Fic. 4. Case 1. There is segmental narrowing of the 
proximal right common iliac artery. Note the en- 
larged fourth lumbar artery on the right, demon- 
strating the presence of collateral circulation. 


sympathectomy. The resection serves a 
dual purpose: (a) it removes the throm- 
bosed vessels, which may prevent the con- 
tinuation of clot formation, (b) it may also 
remove the area of irritation, which is the 
site of origin of arterio-arterial vasocon- 
strictor reflexes to the patent collateral 
circulation. 


REPORT OF CASES 


Case 1. H.L. D., a fifty-seven year old white 
male, was admitted to the Veterans Adminis- 
tration Hospital, Louisville, Kentucky, on De- 
cember 12, 1949, because of a six months’ his- 
tory of moderately severe pain in the right lower 
extremity on exertion. This pain in the thigh 
and calf muscles on the right side was precipi- 
tated by walking about half a block, but after 
resting a moment the pain would be completely 
relieved, and he could then proceed another half- 
block. These symptoms are gradually increasing 
in severity. Patient also states that in the past 
six months he cannot maintain a stable erection. 

Physical Examination.~ Blood pressure 
160/92. No puslations felt in the right lower 
extremity, including the femoral. The pulsa- 
tions in the left lower extremity appear normal. 
These findings were confirmed on oscillometric 
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studies. There was slight decrease in the cir- 
cumference of the right thigh, as compared with 
the left. 

Laboratory Findings. Kahn reaction negative. 
Roentgenogram of the lumbar spine revealed 
spondylolisthesis of the fifth lumbar segment. 
There were no other abnormal findings. 

Abdominal aortogram (Fig. 4) was done on 
March 21, 1950, and revealed a segment of 
marked narrowing of the right common iliac 
artery, 2 cm. distal to the aortic bifurcation. 
We believe this finding demonstrates the earli- 
est roentgen manifestation of the Leriche syn- 
drome. There was also definite enlargement of 
the fourth lumbar artery on the right, which 
demonstrates the presence of collateral circula- 
tion. 

On May 22, 1950, the aorta and iliac arteries 
were explored by Dr. Joseph E. Hamilton. The 
right common iliac artery showed no pulsation, 
and its proximal 8 cm. was concentrically thick- 
ened; it felt as if it were partially calcified. Two 
centimeters distal to the aortic bifurcation the 
diameter of the right common iliac artery nar- 
rowed down to about § mm. The terminal 3 cm. 
of the aorta, and the proximal 5 cm. of the left 
common iliac artery, also showed thickening 
with hard calcific areas, but less marked than 
those in the right common iliac artery. Because 
of these findings, the plan of segmental excision, 
or venous graft, was given up. A right lumbar 
ganglionectomy was then performed. 

Hospital Progress. On the third postoperative 
day the second toe of the left foot became viola- 
ceous in appearance, and quite painful. These 
symptoms in the left toe became progressively 
worse, and so a left lumbar sympathetic gan- 
glionectomy was done on June 9, 1950, by Dr. 
Clarence E. Claugus. 

The patient has had excellent response to 
the bilateral lumbar sympathectomy. At the 
time of discharge (June 19, 1950) he was able 
to walk about four blocks without any diffi- 
culty. The patient was instructed to return to 
the Vascular Follow-up Clinic. 


Case 1. R. K. F., a sixty-two year old white 
farmer, was admitted to the Norton Memorial 
Infirmary, Louisville, Kentucky, on November 
1, 1949, because of a two year history of aching 
and cramp-like pain in the left leg and thigh 
when walking. The pain was absent during 
rest, but would appear after walking a few 
yards, usually in the region of the knee, and 
with continued walking up to 30 to 50 yards 
the pain radiated upward and downward, be- 
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Fic. 5. Case 11. Complete absence of filling of the 
left common iliac artery, with narrowing of the 
proximal portion of the right common iliac artery. 
There is also some involvement of the terminal 
aorta. Note the collateral circulation on the left 
side. 


coming increasingly severe. Three months ago 
similar symptoms appeared in the right thigh 
and knee, but to a lesser degree. The patient 
was not impotent, and could maintain a stable 
erection. Five years prior to admission he had 
a coronary artery occlusion, from which he 
made a good recovery. 

Physical examination showed that no arterial 
pulsations, including the femoral, could be 
elicited on the left. On the right the pulsations, 
although diminished, were felt. After walking 
at a normal speed approximately 30 yards, 
the patient was forced to stop because of severe 
pain in the left thigh and calf. In the recum- 
bent position, both feet were pallid. On de- 
pendency, the right foot slowly became pink, 
but the pallor on the left persisted. There ap- 
peared to be slight muscular atrophy of both 
calves and thighs. Blood pressure was 160/76. 

Laboratory findings were all within normal 
limits, except for elevation of the blood choles- 
terol to 320 mg. per cent. The Kahn reaction 
was negative. 

Abdominal aortogram (Fig. 5) revealed good 
filling of the aorta, and outlined several calcific 
plaques in the aortic wall. There was complete 
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absence of filling of the left common iliac artery, 
and a narrowing of the lumen of the proximal 
portion of the right common iliac artery. There 
also appears to be some narrowing of the termi- 
nal 2 cm. of the abdominal aorta. The inferior 
mesenteric artery is well visualized. There is 
evidence of a collateral circulation on the left. 

On November 10, 1949, the aortic and iliac 
arteries were explored by Dr. Alvin B. Ortner. 
The left common iliac, external iliac and inter- 
nal iliac were hard, cord-like and _ pulseless. 
The aortic wall at the bifurcation was thick- 
ened. Pulsation was present in the aorta and 
right iliac artery. The left common iliac and 
proximal portion of the internal and external 
iliac arteries were resected. These vessels were 
somewhat adherent to the surrounding struc- 
tures, suggesting a periarteritis, but the adhe- 
sions were not dense and dissection was not 
difficult. A left sympathetic ganglionectomy 
was combined with this procedure. 

Follow-up. There was decided subjective and 
objective improvement in the left lower extrem- 
ity. One month later he was able to walk five 
times as far as he had been able to do prior to 
his operation. For the first time in more than a 
year he could walk to his barn without stopping. 
A right lumbar ganglionectomy is planned to 
relieve symptoms in the right lower extremity 
which are due to the progression of the disease, 
with involvement of the right common iliac 
artery. 


Case ul. M. E., a fifty year old white male, 
was admitted to the Louisville General Hospi- 
tal on August 22, 1949, complaining of pain and 
weakness of both lower extremities. Following 
an episode of coronary heart disease in 1946, 
he began to experience bilateral leg pain on 
walking. The pain in his lower extremities had 
progressively become so severe that he was 
forced to quit work. He had not noticed any 
color changes in the skin of the extremities, 
but stated that his feet were always cold. 

Physical examination showed no pulsations 
of the abdominal aorta below the umbilicus. 
While recumbent the lower extremities were 
markedly pallid, and remained so when depend- 
ent. No arterial pulsations were palpable in 
the lower extremities. Oscillometric readings 
were zero at all levels. The musculature of 
the lower extremities was flabby, and there 
appeared to be slight symmetrical atrophy. 
The patient was able to walk only about 20 
yards. Blood pressure was 120/65. 
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Laboratory findings were within normal lim- 
its, including a negative blood Kahn reaction. 
The electrocardiogram showed low voltage 
and a left axis shift. 

Abdominal aortogram (Fig. 6) revealed an 
abrupt obstruction to the flow of contrast 
medium in the aorta, just distal to the origin 
of the renal arteries. The inferior mesenteric 
artery, instead of coming off the aorta, is now 
seen to be a large collateral branch from the 
superior mesenteric artery. The left spermatic 
artery is visualized. 

On September 8, 1949, exploration of the 
terminal aorta and iliac arteries was done by 
Dr. Alvin B. Ortner. No pulsation could be 
felt distal to the renal branches. Calcific plaques 
were felt in the aortic wall, but, on the whole, 
this portion of the aorta felt doughy. At the 
bifurcation there was an abrupt change in the 
character of the wall, the aortic bifurcation 
and both iliac arteries being hard and cord- 
like. Because of the high extension of the 
thrombus, it was impossible to transect proxi- 
mal to it without interfering with the renal 
blood supply; hence the aorta was divided 2 
cm. below the renal branches. The terminal 
aorta and iliacs were resected, and a left lum- 
bar ganglionectomy was done. 

Examination of the specimen, as reported by 
Dr. A. J. Miller, showed: 

“Gross description: Specimen consists of the termi- 
nal aorta which is 60 mm. in length, the left common 
iliac artery, and the stumps of the left external and 
internal iliac arteries. On the right side there is a 
short stump of the right common iliac artery. The 
average diameter of the aorta was approximately 15 
mm. and the average diameter of the left common 
iliac artery was 5 mm. The adventitial wall of the 
aorta was pink in color; there was moderate ad- 
ventitial injection, the wall was pliable, but at the 
bifurcation were several calcium plates. The iliac 
arteries were pink in color with adventitial injection 
and felt hard and ropy. On section of the aortic 
wall, approximately 25 mm. above the bifurcation, 
the lumen was found to be completely obliterated 
due to a laminated, soft, friable thrombus. The 
thrombus was attached at three focal areas at this 
section. The intimal wall was thin and slightly 
variegated, the media was likewise thin. Section 
through the iliacs showed a marked hyperplasia of 
the intimal wall by yellow laminations with only a 
pinpoint lumen remaining. The media was calcified. 

“Microscopy: The aorta is dilated and its lumen 
partially obstructed by a recent thrombus. The 
thrombus itself shows laminations of the fibrin and 
ghosts of the red blood cells. It is attached to the wall 
of the aorta at several focal points. In these areas 
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Fic. 6. Case ut. There is an abrupt obstruction in 
the aorta, just distal to the origin of the renal 
arteries. The inferior mesenteric artery appears to 
be a large collateral branch from the superior 
mesenteric artery. 


there are rather dense collections of lymphocytes and 
plasma cells. The intimal layer of the artery is 
markedly thickened as in an atheromatous process, 
and at the junction of the intima with the media 
there are irregular focal areas of calcification. The 
media is markedly thinned and between some of the 
elastic bundles there are streams of leukocytes. In 
the adventitia there is a marked infiltration of 
lymphocytes and plasma cells perivascularly. Cross 
sections of the iliac arteries show the thrombus to be 
more extensive and to be considerably older. In one 
of the iliac arteries partial recanalization of the 
thrombus has occurred, otherwise, the lesions in the 
walls of the iliacs are similar to those described for 
the aorta. 

“Interpretation: Arteriosclerosis with thrombosis, 
aorta and common iliacs.” 


Follow-up. On September 26, 1949, a right 
lumbar sympathectomy was performed. There 
was subjective relief of pain, and the exercise 
tolerance, estimated by walking, was increased 
more than five times. Since discharge (October 
5, 1949) the patient has been followed in Vascu- 
lar Follow-up Clinic, and has continued to 
improve. 


Case iv. W. K. T., a fifty-eight year old 
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7. Case 1v. Contrast medium fails to enter the 
aorta below the level of the disc space between the 
third and fourth lumbar bodies. There are two 
renal arteries, bilaterally. The block was due toa 
large mural thrombus, occluding the terminal 
aorta (see Fig. 8). 


white male, was admitted to the Veterans 
Administration Hospital, Louisville, Kentucky, 
on June $, 1950, complaining of weakness and 
pain in both lower extremities for the past six 
years. These symptoms have been increasing 
in severity until at the present time he cannot 
walk at all. He also states that for the past 
five years he has had a sensation of coldness in 
both feet and legs. In April, 1950, he developed 
several ulcerative lesions of the skin in the re- 
gions of the right ankle and the third and fourth 
left toes. In the past five years he has consulted 
many doctors, and was being treated for Buer- 
ger’s disease. 

Physical Examination. The patient appeared 
poorly nourished and chronically ill. He was 
also somewhat mentally confused. Blood pres- 
sure on the right was 160/100 and on the left 
80/60. He had a large decubitus ulcer over the 
sacrum. There was absence of pulsations in 
both lower extremities. Oscillometer readings 
from the femorals down to the ankles were 
zero, bilaterally. There were no pulsations of 
the abdominal aorta below the umbilicus. With 
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both extremities dependent, the skin appeared 
tight, shiny, and violaceous, but when raised to 
the vertical the skin showed extreme pallor, 


bilaterally. The musculature of both lower 
extremities was atrophic, somewhat more 
marked on the right. There were trophic 


changes in the form of ulcerative skin lesions, 
involving the left third and fourth toes, and the 
right ankle region. The temperature of the skin 
of both legs and feet was noticeably decreased. 

Laboratory Findings. Kahn reaction was nega- 
tive. Sedimentation rate was elevated, and urine 
analysis showed many white blood cells. The 
blood non-protein nitrogen was slightly ele- 
vated. Electrocardiogram showed changes sug- 
gestive of coronary insufficiency. 

Abdominal aortogram (Fig. 7) was done on 
June 14, 1950, and showed slight aortic dilata- 
tion above the level of the disc space between 
the second and third lumbar vertebral bodies. 
Below this level the aorta rapidly narrowed, 
and then at the level of the disc space between 
the third and fourth lumbar bodies there was 
failure of contrast medium to enter the aorta. 
There were two renal arteries, bilaterally. Three 
silver clips are seen on the right side, from a 
previous lumbar sympathetic ganglionectomy. 
The inferior mesenteric artery and its branches 
are well shown. An extensive collateral circu- 
lation was not visualized. 

Hospital Progress. Because of the ulcerative 
skin lesions, and severe pain in the right lower 
extremity, a right lumbar sympathetic gan- 
glionectomy was done on June 7, 1950. Following 
this procedure, the color of the right extremity 
appeared improved, and the pain sensations 
were greatly diminished. On June 14, 1950, 
an abdominal aortogram was done (reported 
above), followed by a left lumbar sympathetic 
ganglionectomy. This again was followed by 
relief of pain in the left lower extremity, and 
the color appeared improved. He now had a 
sensation of warmth in both his extremities. 
However, it appears that the collateral circu- 
lation could not maintain adequate circulation 
to the lower extremities, in spite of the bilateral 
sympathectomies, which did relieve the pain. 
Because of gangrene, which gradually appeared 
in the toes and feet on both sides, a left mid- 
thigh amputation was done on August 3, 1950, 
and a right mid-thigh amputation was done on 
August 9, 1950. The patient’s general condition 
remained poor; on August 15, 1950, it was noted 
that he developed a bluish discoloration of the 
left index finger. No left radial pulse could be 
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felt. A left stellate ganglion block was done, 
but there was no improvement. Some ten days 
later there was gangrene of all the left fingers 
except the thumb. The patient’s general condi- 
tion became slowly but progressively worse, 
and he died on October 16, 1950. 

At autopsy the significant findings were a 
severe generalized arteriosclerosis and aortic 


Fig. 8. Case 1v. Gross picture of the aorta and its 
bifurcation, showing a very extensive mural 
thrombus, adherent to the intima. The thrombus 
extends into the common iliac arteries. Proximal 
to the mural thrombus are smaller thrombotic 
clots. The aorta is markedly sclerotic. 


thrombosis, with occlusion, extending into 
both iliac arteries (Fig. 8). Microscopic exami- 
nation confirmed these findings, and a section 
of the abdominal aorta near its bifurcation is 
shown in Figure 9. Other sections of the dis- 
eased areas were reported by Dr. Harold Gor- 
don, as follows: 


“The abdominal aorta, in sections taken from the 
thrombosed portion, is greatly thickened. There are 
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Fic. 9. Case 1v. Photomicrograph of the abdominal 
aorta, near its bifurcation (medium high mag- 
nification). Inflammatory infiltrations are present 
about a small nerve fiber (upper left) in the 
thickened adventitia. Leukocytes are also present 
near some vasa vasorum (right, mid-field) at the 
junction of the media and the adventitia. In the 


thickened media (foreground) are groups of 
vacuolated “foam” cells and diffuse leukocytic in- 
filtrations. 


many irregular fissures in the media where the elastic 
fibers are replaced, to a large extent, by hyaline 
scars, plaques of calcium and nodular accumulations 
of cholesterol with groups of lipid-laden phagocytes 
at the periphery. In addition to the severe and ad- 
vanced atherosclerosis, which affects chiefly the in- 
tima and the media, there are diffuse and nodular 
lymphoid infiltrations. These involve chiefly the 
media, but extend also into the thickened adventitia. 
Many of these infiltrations are present about the 
vasa vasorum. In one area the atherosclerotic process 
has produced a crater-like deformity in the intima. 
Here, in addition to necrotic debris and many clefts, 
is a conglomerate nodule of coagulated fibrin. 

“A section of the right common iliac artery, taken 
at the site of the thrombus, is generally similar to the 
aorta. This artery also shows advanced athero- 
sclerosis with deposits of cholesterol and with foci of 
active inflammation in the media. In addition, it con- 
tains a large thrombus which is undergoing organiza- 
tion, and is firmly adherent to the intima of the iliac 
artery. 

“Tn summary, the two arteries show severe athero- 
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Fic. 10. Case v. This study was not entirely satis- 
factory as there is slight extravasation around the 
tip of the needle, and only a small amount of con- 
trast medium is seen in the aorta and common 
iliacs. However, note the enlargement of the 
lumbar arteries, particularly on the right, and the 
collateral circulation with the fourth right lumbar 
artery. 


sclerosis with superimposed mural thrombosis and 
with reactive inflammation.” 


Case v. H. C., a forty-seven year old white 
male, was admitted to the Veterans Adminis- 
tration Hospital, Louisville, Kentucky, on 
February 27, 1948, complaining of intermit- 
tent cramping in both calves for the past five 
years. For the past year he has had pain in the 
low back, radiating down both legs. These 
symptoms have gradually progressed, and on 
admission he was able to walk only 75 to 100 
steps before being forced to rest. He has been 
impotent for the past eight months. Five years 
ago he had an episode of coronary heart disease. 

Physical examination revealed absence of 
pulsation of the aorta below the umbilicus; 
there was absence of arterial pulsations in 
both extremities, including the femorals. Oscil- 
lometric readings were zero at all levels. There 
was marked pallor of the skin of the legs and 
feet even when standing. There appeared to be 
slightly symmetrical atrophy of the muscula- 
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ture of both lower extremities. Blood pressure in 
the arms was 142/80. There was marked silver 
wire appearance of the arteries of the fundus. 

Laboratory findings were all within normal 
limits. 

Abdominal Aortogram (Fig. 10) was done on 
April 2, 1948. This study was not entirely satis- 
factory as there was difficulty in getting the 
needle into the aorta, and there was also slight 
extravasation around the tip of the needle. 
Only a small amount of contrast medium is 
seen in the aorta and common iliac arteries. 
However, the feature of this study was the en- 
largement of the lumbar arteries, particularly 
on the right. The fourth right lumbar artery 
showed extensive collateral circulation, prob- 
ably with the deep circumflex iliac artery on 
the right. 

A lumbar sympathetic block was done and 
there was no change in the temperature or 
oscillometric readings on the right, but im- 
provement on the left. Accordingly, on April 
16, 1948, a left lumbar ganglionectomy was 
performed by Dr. Joseph E. Hamilton. The 
aorta was explored and found to be surrounded 
by fibrous tissue, and was somewhat adherent 
to adjacent structures. There were no pulsa- 
tions in the distal 2 cm. of the aorta, nor in the 
common iliac arteries. The distal aorta and 
common iliacs were reduced in caliber to about 
6 mm. 

Follow-up. The day following the operation 
the patient had his first erection in a period of 
eight months, and on the tenth postoperative 
day, while on leave from the hospital, the pa- 
tient had sexual intercourse for the first time 
in nine months. His exercise tolerance increased. 
A right lumbar sympathectomy was advised, 
but the patient refused. 

Twenty months after his left lumbar gan- 
glionectomy he could now walk 300 to 400 steps 
before cramping and weakness would come 
on. 


Case vi. R. L. V., a sixty-three year old 
white carpenter, was admitted to the Veterans 
Administration Hospital, Louisville, Kentucky, 
on October 23, 1950, because of a two and one- 
half year history of aching and cramp-like 
pains in the left calf after walking. For the 
past year he has had pains in the left thigh, 
calf and leg, with extreme weariness after 
walking about a block. In the past six months 
he has developed similar pain in the right leg, 
although not as severe as in the left. Eight 
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months ago he noticed he had become impotent. 
He has also complained of his feet being cold, 
worse on the left than on the right side. 

His past history is not remarkable; there 
is no history of coronary artery disease. 

Physical Examination. There was absence of 
arterial pulsations, including the femoral on 
the left side. On the right there were also no 
pulsations, except in the femoral artery. At 
rest, in a supine position, the patient’s lower 
extremities were a whitish pink in color. On 
elevation of the lower extremities for two 
minutes, the color did not change. However, 
with the lower extremities in a dependent 
position for two minutes, both feet showed 
mild erythema, more marked on the left than 
on the right. There appeared to be slight muscu- 
lar atrophy of both lower extremities, more 
marked on the left than on the right. There 
were no trophic changes of the skin or toenails 
in either extremity. Blood 
180/102. 


pressure was 

Laboratory Findings. The electrocardiogram 
was normal. Wassermann reaction was nega- 
tive. All other within 
limits. 

Abdominal aortogram (Fig. 11) was performed 
on October 24, 1950, and shows a slight irregu- 
lar tortuosity of the terminal 9 cm. of the aorta. 
The aortic bifurcation is well visualized, and 
appears normal. Three centimeters distal to 
the aortic bifurcation the left common iliac 
artery shows an abrupt narrowing of its lumen 
down to 3 mm. The right common iliac artery 
is normal in caliber, but 0.5 cm. distal to the 
aortic bifurcation there is an irregular filling 
defect, 1 cm. in length, on the medial side of 
its lumen. The inferior mesenteric artery is 
well visualized. There is evidence of collateral 
circulation on the right and left sides. 

Course in Hospital. On October 26, 1950, 
the patient had a lumbar sympathetic block 
on the left, and it was found that his left leg 
became warmer, and his exercise tolerance on 
the left increased from 825 to 1,305 feet. On 
November 13, 1950, a left lumbar sympathetic 
ganglionectomy and exploration of the terminal 
aorta and common iliac arteries were done by 
Dr. Joseph E. Hamilton. The aorta felt rela- 
tively normal to palpation down to the bifur- 
cation, and showed good pulsation. The right 
iliac artery showed distinct pulsation, but it 
felt as if it were encircled with calcification. 
The left iliac artery showed pulsation for the 


studies were normal 
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Fic. 11. Case vi. There is segmental narrowing of 
the left common iliac artery and early involve- 
ment of the medial side of the proximal right com- 
mon iliac artery. 


proximal I cm., but it was quite faint. Distal to 
this, no pulsation was felt, and 3 cm. from the 
aortic bifurcation there was a constriction in 
this vessel, below which there was again pal- 
pated extensive calcification. The terminal 
aorta and common iliacs were adherent to the 
surrounding structures, suggesting a periarteri- 
tis, and, on baring and cleaning these vessels, 
there was some bleeding and considerable o0oz- 
ing. It was felt that an excision and vein graft, 
to bridge the defect in the left common iliac 
artery, was impossible because of the sclerotic 
changes in the vessels. The postoperative condi- 
tion thus far has been satisfactory, but it 1s 
too early to evaluate the results. 


SUMMARY 


1. A review of the literature reveals that 
the Leriche syndrome is rarely reported, 
but it is believed that the incidence of this 
disease is much higher than is generally 
appreciated. 

2. The etiology and pathology of chronic 
thrombotic obliteration of the aortic bifur- 
cation have been discussed. 
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3. The diagnostic criteria have been pre- 
sented and correlated with the roentgen 
findings. 

4. The technique of abdominal aortog- 
raphy has been briefly reviewed, and the 
value of abdominal aortography in the 
Leriche syndrome has been stressed. 

5. Six cases of the Leriche syndrome, 
with typical histories, clinical findings, 
operative reports, and abdominal aorto- 
grams, have been presented. 

6. The prognosis and treatment have 
been briefly discussed. 


Grateful acknowledgment is made to Dr. J. C. 
Bell and Dr. Harold Gordon, for their criticism and 
advice; to Dr. A. B. Ortner and Dr. J. E. Hamilton, 
for the free use of their clinical material. 


ADDENDUM 


During the course of preparation of this 
paper, 3 additional cases of chronic occlusion 
of the aortic bifurcation have come to our at- 
tention, with typical findings on abdominal 
aortograms. However, these cases have not 
yet been operated upon. 


David Shapiro, M.D. 

Veterans Administration Hospital 

Louisville 6, Kentucky 
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THE ROENTGEN FINDINGS IN ATELECTASIS 
OF THE NEWBORN 
WITH SPECIAL REFERENCE TO CHANGES IN THE 
CARDIAC SILHOUETTE* 
By JAMES F. MARTIN, M.D., and HYMER L. FRIEDELL, M.D. 


CLEVELAND OHIO 


HE, diagnosis of pulmonary atelectasis 

in the newborn is greatly dependent 
upon the roentgen examination of the chest, 
and roentgenologic studies are imperative 
when this condition is suspected. Clinically, 
inadequate initial expansion of the alveoli, 
or a delay in this process, may be accom- 
panied by marked respiratory difficulty, 
cyanosis, tachycardia, and signs of collapse. 
The respiratory rate is rapid and there is 
diminished expansion of the thorax during 
inspiration with intercostal, suprasternal 
and substernal retraction. Cyanosis, which 
is a prominent feature of the disease, may 
be present at birth, or may become evident 
within a few hours. 

The roentgenographic examination of the 
chest demonstrates clearly the extent and 
character of the changes in the lungs and 
the thorax. These findings are primarily 
concerned with: (1) abnormal densities in 
the lungs; (2) the position of the diaphragm; 
(3) a shift of the mediastinum; (4) narrow- 
ing or asymmetry of the intercostal spaces; 
(5) enlargement of the cardiac silhouette. 
The changes in the cardiac silhouette will 
receive special attention in this presenta- 
tion. 

The expansion of the lungs at birth is 
initiated by a vigorous inspiratory effort 
and cry, at which time sufficient alveoli 
are inflated to care for the physiologic needs 
of the infant. The expansion of the remain- 
ing alveoli is a gradual process, requiring 
two to six days in the full-term infant, and 
as long as six weeks in the premature in- 
fant. This process of gradual expansion 
has been termed “physiologic atelectasis,” 
and the chest roentgenogram during this 
period may reveal a few fine mottled den- 


sities throughout both lungs which clear 
within a few days. 

Wilson and Farber! list the following 
factors in preventing the normal initial 
expansion of the lungs: 

1. Cohesion of the moist surfaces of the 
air passages in collapsed and airless lungs. 

2. Ineffective action of, or an imperfectly 
developed, respiratory center. 

3. Underdevelopment of the 
thorax. 

4. Obstruction in the bronchial tree. 

5. Incomplete development of the al- 
veoli. 

Atelectasis may be either congenital or 
acquired. Wilson and Farber'® divide con- 
genital atelectasis into two groups. The 
first is the initial type composed of mature 
alveoli which have never contained air, 
and the second is the atelectasis of pre- 
maturity in which the lung is composed of 
varying amounts of immature alveoli and 
pulmonary tissue. The acquired form is 
almost always due to bronchial occlusion 
with absorption of air distal to the point 
of obstruction and is referred to as the re- 
sorption type. Caffey? further classifies 
congenital atelectasis into inassive, regional, 
and disseminated types, according to the 
extent and distribution of the involvement. 
A combination of two or more types is 
commonly observed. The distribution may 
include an entire lung, a lobe of the lung, 
or a segment of a lobe, but more commonly 
portions of several lobes are involved. 


bony 


LUNG DENSITIES 
The findings in the roentgenograms range 


from extensive, homogeneous opacities to 
disseminated, finely mottled areas of in- 


* From the Department of Radiology of Western Reserve University Medical School and The University Hospitals of Cleveland, 
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creased density. The larger homogeneous 
densities are more likely to be found in the 
premature infant and are probably asso- 
ciated, in some degree, with incomplete 
development of the alveoli. They vary in 
size and may be so extensive as to suggest 
that an entire lung is atelectatic. The 
branches of the air-containing bronchi may 
be quite prominent and easily identified in 
the unexpanded lung. The disseminated 
areas of atelectasis may appear as fine, 
eae, mottled opacities measuring 1 or 

2 millimeters, or as larger, irregular, poorly 
marginated densities as great as 5 mm. in 
diameter. The entire lung may be quite 
hazy in appearance when there is extensive 
involvement. 


A contradictory finding in these cases of 
presence of 


atelectasis is the occasional 
emphysema in the basal and _ peripheral 
portions of the lungs. We are not certain 
whether this represents the obstructive or 
compensatory type. The location and ap- 
pearance of the emphysema suggests that 
it may be the result of excessive diaphrag- 
matic contraction in an attempt to provide 
further aeration of the atelectatic lung. The 
lung markings in these areas are diminished, 
resulting in increased radiolucence and 
providing a marked contrast to the den- 
sities in the lung. The emphysema dimin- 
ishes with increasing expansion of the ate- 
lectatic lung. 

The interval required for complete ex- 
pansion of the lungs in the cyanotic new- 
born varies from a few days to a few weeks 


and is partially related to the stage of 


development of the alveoli. The cyanotic 
premature infant may require as long as 
six weeks for complete expansion while a 
full-term infant may require only a few days. 

Partial or complete obliteration of the 
sharp cardiac margins usually found in the 
chest roentgenogram of the newborn was 
one of the most important and most con- 
sistent findings in these cases of atelectasis. 
This was due to the projection of atelectatic 
lung upon the cardiac silhouette. All of the 
cases presented this feature. In some in- 
stances, the involvement was so extensive 
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as to completely obliterate the cardiac 
margin, making it impossible to measure 
the transverse diameter of the heart. They 
become more sharply defined as the lung 
overlying and surrounding the cardiac sil- 
houette becomes aerated. This finding may 
serve as an important aid in differentiating 
between atelectasis and congenital heart 
disease in the newborn. Both may be pres- 
ent in the newborn, but we cannot evalu- 
ate the contour of the cardiac silhouette 
until the atelectasis has cleared sufficiently 
so as to exclude the influence of anoxia, 
tachycardia and _ intrathoracic 
changes in the lung. 


volume 


MEDIASTINUM 


The mediastinum in the normal newborn 
infant is wider than later in life. The 
changes described by Noback? in his an- 
atomical study of the thymus gland are well 
demonstrated by the chest roentgenograms. 
He believes the molding of the thymus 
gland bears a direct relationship to the 
establishment of respiration and is depend- 
ent upon the expansion of the lungs. The 
thymus in the liveborn was elongated and 
molded so that the anterior, lateral and 
posterior surfaces bore impressions of all of 
the organs with which it was in contact. 
The thymus was the broad, or fetal, type 
in infants who had never breathed. A grad- 
ual decrease in the width of the mediasti- 
num is observed as the pressure of the ex- 
panding lungs gradually molds the thymus 
gland. This is observed to some degree in 
normal infants, but becomes more promi- 
nent in those who are cyanotic at birth. 

Shift of the mediastinum is not always 
observed in congential atelectasis because 
of the common bilateral distribution, and 
this is especially true in the disseminated 
type where the atelectasis is distributed 
diffusely throughout both lungs. Under 
these conditions, the decreased volume of 
one lung may not be great enough to cause 
a sufficient pressure differential between 
the two lungs to shift the mediastinum. 
Mediastinal shift does occur when there 1s 
marked involvement of one lung. 
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DIAPHRAGM 


The diaphragm of the newborn infant is 
probably the most important muscle of 
respiration in this period of life and is 
characterized by a smooth curvilinear con- 
tour in the chest roentgenogram. It is el- 
evated in the resorption type’ of atelectasis, 
partially compensating for the decreased 
volume of the lung, but the smooth contour 
is usually maintained. The diaphragm is 
elevated in congenital atelectasis when there 
is a severe degree of involvement of one 
lung. This occurs in both the massive and 
disseminated types. With increasing aera- 
tion of the lung, it may become irregular 
and flattened. This is due to the increased 
effort and stress of the component parts in 
attempting to expand the remaining ate- 
lectatic lung. In some cases, the diaphragm 
is identified by incomplete and irregular 
lines of horizontal density, while in others 
the sharp definition is maintained but the 
contour is flattened. The flattening is ac- 
companied by emphysema which has de- 
veloped in the basal and peripheral portions 
of the lung. The diaphragm assumes a nor- 
mal contour as the atelectatic lung expands 
and the intrathoracic pressure returns to 
normal. 


INTERCOSTAL SPACES 


In the cases described here, the intra- 
thoracic volume deficit of the lung resulted 
in varying degrees of narrowing of the in- 
tercostal spaces and other deformities of 
the bony thorax. This was present pri- 
marily in those cases with a severe degree 
of atelectasis of one lung. The narrowing of 
the intercostal spaces was not a constant 
feature in the disseminated type, even 
though a severe degree of atelectasis was 
present. This is probably due to the pres- 
ence of emphysema in the peripheral por- 
tions of the lung which partially reduces the 
intrathoracic volume deficit. In those cases 
in which the muscle tone is maintained, the 
changes consist of slight narrowing and 
asymmetry of the intercostal spaces. The 
deformities of the thorax are more marked 
when the muscle tone is poor or absent. 


Roentgen Findings in Atelectasis of the Newborn 


907 


In such instances, the thorax may show 
normal anatomic relationships in one por- 
tion, while the remaining intercostal spaces 
are markedly deformed and asymmetrical. 
The extent of the thoracic deformity is 
dependent upon the degree of spinal cord, 
brain and muscle involvement. This em- 
phasizes the importance of a stable bony 
thorax in aiding expansion of the lungs, 
as pointed out by Wilson and Farber.’° All 
of the patients, except those with dissemi- 
nated atelectasis, show some detectable 
degree of asymmetry or deformity of the 
bony thorax. In one infant with extensive 
spinal cord damage, the upper half of the 
thorax was partially collapsed, while in 
the lower half the intercostal spacings were 
normal. 


CARDIAC CHANGES 


Enlargement of the cardiac silhouette in 
the new born is usually considered to rep- 
resent an organic abnormality of the heart. 
This includes developmental anomalies of 
many types, as well as cardiac musculature 
abnormalities such as idiopathic hyper- 
trophy of the heart, glycogen storage dis- 
ease, and rhabdomyoma. Recently, our 
attention has been directed to a group of 
cases in which the cardiac enlargement, as 
evidenced by the roentgenogram, is second- 
ary to atelectasis rather than to congenital 
heart disease. 

Farrell* studied the chest roentgenogram 
in the newborn infant in 159 cases with 
films taken within forty-eight hours after 
birth, within ten days, and in several cases 
within the six month period. The mean 
width of the bony thorax in inspiration 
was found to be g cm. in males, and 8.9 cm. 
in females. The mean transverse diameter of 
the heart was 5.0 cm. in both males and 
females. The cardiothoracic ratio was 
0.55. Bakwin and Bakwin!' studied the 
chest in 52 newborn infants and found a 
mean cardiothoracic ratio of 0.55 (standard 
deviation =0.049) in the first three weeks 
of life. In their series, the mean transverse 
diameter of the heart was 49 mm. (std. 
dev.=6 mm.). The mean length of the 
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TABLE | 
THORACIC MEASUREMENTS IN NORMAL FULL-TERM NEWBORN INFANTS 
Birth Transverse Diameter Transverse Diameter Cardiothoracic Length of Thorax 
C. Weight of Heart (in cm.) of T horax (in cm.) ratio (%) (in cm.) 
a Age in Days Age in Days Age in Days Age in Days 
No. in : 
I 3 5 ] 3 5 I 3 5 I 3 5 
I 3390 5.0 5.0 g.1 56 56 $3 5.5 
2 2,710 5-4 443 8.0 7.9 8.1 55 54 53 4-8 4.7 §.3 
3 2,960 4-6 4.6 4.5 7-35 8.9 8.4 59 $4 3-06 §.3 
4 2,580 40° 455 56 51 53 4:0 4:2 4.9 
5 2,840 9:0 9.2 57 54 56 a9 §.2 
6 35790 g.O $7 54 56 §.2 
7 35450 4-5 4.8 5.0 9-2 9-7 9-5 «49 53 4.6 4.8 
8 2,920 £560 4.5 $5 -49 48 $.2 «43 
10 3,680 9-4 9.6 9.4 50 47 -49 - £4 
13 4,650 10:4) 9.2 58 §2 “050: 
14 2,950 5-0 4-9 4.6 8.6 9.0 8.8 4:3. 468 4.5 
15 § ,046 5.8 5.4 TO.4 10.7 7 $3 5.4 5.8 
16 3,030 4.6 4.6 4.0 2 4.6 5.8 
17 3,190 4.8 4.8 G20 1955 
18 3,720 3052 62 4.5 
19 2,930 4-5 4.2 9.2 8.9 49 47 4.7 
20 3,580 ee 5.0 O.3 9.6 55 52 §.2 5.8 
22 3,020 3° 4.0 B.9 951 48 -44 
24 4,140 5-8 565 9-3 9.6 62 $7 4-3 4.8 
25 2,600 ‘27. 8 8.4 58 
26 3,420 2859 61 .56 
27 3,580 4:6 46 S38 52 .50 
28 3420 5-7 5-4 9-3 61.59 4-5 4.6 
29 3,000 5.1 §.2 9-0. 9.7 53 (6.1 
30 3400 5.0 §.0 9-2 9.9 54 
31 3,140 4-7 4:9 9.2 8.9 51 4:0 4.6 
32 3 200 4-9 9-5 9.8 «50 4-5 4-9 
33 4,150 5-3 5-0 9-3 9.2 57 +54 4-4 4-4 
Mean 5.02 4.86 4.78 g.04 9.25 §§6 .§26 5.14 
Standard 


thorax was 51 mm. (std. dev.=8 mm.) and 
the mean width of the thorax was 90 mm. 
(std. dev.=8 mm.) In their study, the 
roentgenograms were made in the antero- 
posterior projection at a target-film dis- 
tance of 2 meters, and no attempt was made 
at timing according to the phase of res- 
piration. They believe the relatively large 
transverse diameter of the heart in infancy 
is due to its transverse position. They 
estimate that if the heart, which lies at the 


angle of 32 degrees in the thorax of the 
newborn infant, were tilted up to the angle 
in the average adult (45°), the transverse 
diameter of the heart would be shortened 
from 49.7 to 41.4 mm., and the cardio- 
thoracic ratio would be 0.46, approximat- 
ing the ratio found in adults, which varies 
from 0.40 to 0.50. Their cases, however, 
were not tabulated and do not permit an 
evaluation of the changes that may occur 
in the first week of life. 
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THORACIC MEASUREMENTS IN FULL-TERM NEWBORN INFANTS WHO WERE CYANOTIC 


Roentgen Findings in Atelectasis of the Newborn 


of Heart (in cm.) 
Age in Days 


I 3-6 
6.0 5.38 
§.5 §.4 
§.4 
6.7 

4.0 
§.4 
§.7 
60.5 
5.5 
6.5 §.3 
4.6 
5-4 4-9 
5.1 
6.1 §.4 
§.75 §.29 
-44 «40 


TABLE I] 


Transverse Diameter Transverse Diameter 
of Thorax (in cm.) 


Age in Days 
7-13 I 3-6 7-13 
5.6 1 9.7 9.5 
§.O 9.2 g.1 9.2 
§.O 10.3 9.1 9.9 
4.7 9.4 
4.0 8.2 9.4 
4.5 g.I 
8.8 g.1 
10.2 
4.0 
8.8 8.6 
8.5 
10.1 
8.6 9.5 
9.8 g.d 
8.3 
g.O 9.3 
8.3 g.§ 
8.8 
4.94 9.13 g.06 g.Ol 
9 .62 9g °73 


TaBL_e II] 


Cardiothoracic 


9°99 


AT BIRTH 


Length of Thorax 


Ratio (%) (in cm.) 

Age in Days Age in Days 

3-6 «7-13 I 36 
66 60 59 4.6 4.6 5.0 
60 59 5.4 6.2 
60 4.7 3.4 4.6 
59 5.0 4.8 
4.8 
62 «$9 4.1 4.8 
61 
66 5.5 

-57 50 4-1 4.1 

68.63 55 4-4 3-3 4.7 
07 4.0 
.64 4.8 

64 4-7 5-5 

66 54 4.7 4-9 

69 4-9 5§.5 

6 53 4-9 5-5 

65 $4 4.1 §.2 

63 64 4-3 4-5 

64 54 4-7 

634 .539 4-74 4-32 4.98 
032 .035 .026 37 7I 56 


COMPARISON OF MEASUREMENTS IN CHEST ROENTGENOGRAMS IN FULL-TERM INFANTS 


Birth 
Case Weight 
No. in 
Grams 
I 3,765 
2 3,920 
3 2,700 
2,810 
6 2,630 
7 2,950 
8 3,500 
9 25 
10 2,982 
11 2,850 
650 
13 3, 300 
14 4,700 
15 3,560 
16 3,380 
17 3,710 
18 3,990 
19 3,420 
Mean 
Standard 
Deviation 
Author 
Farrell! 
Normal 
Bakwin and Bakw 
Normal 
Normal 
Cyanotic 


No. of 


Cases 


in! 


* Standard deviation. 


Age of 
Infant 


to 48 hr. 


Birth 


I mo. 


1 day 
3 days 
5 days 
1 day 
4- 6 days 
7-13 days 


Mean (cm.) 
Transverse 
Diameter 
of Heart 


4.9+6mm.* 


oo 
A 
+ 


Mean (cm.) 


Mean (% ) 


Mean (cm.) 


Transverse Cardio- 
Length of 
Diameter thoracic an 
of Thorax Ratio 
g.O 55 
g.0+8 mm. $5 .049 §.1+8 mm. 
g 5 
.55 097 599 
526+ .031 §.16+.49 
9-13 + .62 634+ .032 4-744 .37 
g.06+ .79 4:63.77) 
§394.026 4.98+.56 


| 
— 
| 
|_| 
14 
18 
| 33 -4! 
33 
17 
18 8+ .44 
12 «40 
| 9 4x -39 


James F. Martin and Hymer L. Friedell 


June, 1952 


TABLE IV 


STATISTICAL COMPARISON OF THE CARDIAC MEASUREMENTS IN NORMAL AND IN CYANOTIC NEWBORN INFANTS 


Cardiothoracic Ratio 


Mean 


Critical Pp 


Ratio 
Normal Day 3 294 
Normal Day 3 8808 
Normal Day 5 . 526+ .031 
Normal Day | <.0001 
Cyanotic Day 1 634+ .032 
Normal Day 3 525+ .033 4.62 <.0001 
Cyanotic Day 4-6 -578 + .035 


P: The probability of getting, by chance alone, a difference as great 


Difference in the means 
Critical ratio: 


Maresch and Washburn® presented an 
excellent study of the heart size in healthy 
children, but their series includes only 3 
cases studied before the age of one month. 

In order to study the change that occurs 
in the intrathoracic structures in the first 
days of life, a group of normal and a group 
of obviously cyanotic infants were reviewed. 
Thirty-three normal full-term newborn 
infants from the Obstetrical Service of 
University Hospitals of Cleveland were 
studied by chest roentgenograms at the 
age of one, three and five days. The criteria 
applied to the normal infant group included 
the following clinical findings: 

1. Spontaneous cry at birth as recorded 
on the obstetrical anesthesia record. 

2. Normal respirations in the immediate 
newborn period. 

3. No cyanosis. 

4. Minimum birth weight of 2,500 grams. 

5. No maternal abnormality. 

6. No fetal abnormality. 

The following measurements were made 
on each roentgenogram: 

1. The greatest transverse diameter of 
the heart. 

2. The transverse diameter of the thorax 
as measured at the level of the dome of the 
right half of the diaphragm. 

3. The length of the thorax as measured 


Transverse Diameter of Heart 


Standard deviation of the difference of the means’ 


Length of Thorax 


Critic: 
Mean Ciitical =p Mean itical 
Ratio Ratio 

.69 .4902 §.142%.47 .9602 
76 37 .49 

6.06 <.0OOooI 4.822 56 $754 
.44 4-74 .37 

863-99 47 1.45 1470 
23+ .46 


as that observed. P less than .03 is statistically significant. 


from the superior margin of the right first 
rib posteriorly to the dome of the right 
half of the diaphragm. 

4. The cardiothoracic ratio was calcu- 
lated for each study. 

The chest roentgenograms were made in 
the anteroposterior projection at a 40 inch 
target-film distance with the infant in the 
recumbent position. An attempt was made 
to obtain roentgenograms in inspiration. 
Roentgenograms showing any degree of 
rotation, or an inadequate inspiration, 
were discarded. 

The abnormal group included those full- 
term infants who were cyanotic at birth 
or who developed cyanosis shortly there- 
after and were in obvious respiratory dis- 
tress. All infants were examined by a mem- 
ber of the staff of Babies and Childrens 
Hospital. Many were admitted for further 
therapy. In some instances, there was evi- 
dence of damage to the central nervous 
system or the spinal cord. 

The data obtained in the normal and 
cyanotic full-term newborn infant groups 
were analyzed statistically. The following 
observations were made: 

A comparison’ of the cardiothoracic ra- 
tios in 33 normal infants examined on Day 
1 and again on Day 3 reveals a very signifi- 
cant difference between the two groups, 


| 
| 
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indicating that a decrease in the ratio oc- 
curs normally. The comparison of the car- 
diothoracic ratios in 16 normal infants ex- 
amined on Day 3 and again on Day § re- 
veals no significant difference, indicating 
that the ratio at this time had reached a 
state of relative stability. There was a very 
significant difference between the cardio- 
thoracic ratios obtained in the normal in- 
fants examined on the first day of life and 
the cyanotic infants on the first day of life, 
indicating that the ratio in the cyanotic 
group was significantly larger than that in 
the normal newborn infant group. Because 
there is no great difference between the 
cardiothoracic ratios of normal infants on 
Day 3 and on Day 5, we feel justified in 
comparing measurements made on Days 4 
to 6 on the cyanotic infants with those ob- 
tained in the normal infants on Day 3. 
A comparison of these two groups (Normal 
Day 3 with Cyanotic Day 4-6) reveals a 
very significant difference, indicating that 
by the 4th to 6th day of life, the cardio- 
thoracic ratio of the cyanotic group is not 
yet normal. The few cases in which a meas- 
urement was made in the cyanotic group 
on Days 7 to 13 gives indication that the 
ratio is still decreasing, but since only 5 
cases are recorded, an analysis of this 
group is not possible at this time. 

The same statements are true if a similar 
comparison is made using the transverse 
diameter of the heart in the normal and 
cyanotic infant groups. However, using the 
cardiothoracic ratio, the differences are 
relatively greater and therefore more sig- 
nificant. 

A comparison of the length of the thorax 
in the cyanotic and normal infant groups 
reveals a significant increase in this meas- 
urement between the first and third days 
of life in the normal newborn infant. Even 
though the data do not show that there is 
a significant difference (P =0.147) between 
the length of the thorax in normal infants 
on Day 3 and that of the cyanotic infants 
of Days 4 to 6, it should be recognized that 
the differences may be real. The lack of 
Statistical proof may well be due to the 
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gil 
small size (12) of the cyanotic group.* 


REPORT OF CASES 


Case 1. B. G. D. The patient was a full- 
term newborn female infant. The pregnancy 
was uncomplicated and the delivery was nor- 
mal. Birth weight was 2,921 grams. The physi- 
cal examination revealed no abnormality. The 
hospital course was uneventful. 

Roentgenographic Findings. A study (Fig. 14 
and B) was made on the first day of life. The 
transverse diameter of the heart (TDH) was 
5.0 cm., the transverse diameter of the thorax 
(TDT) was 8.6 cm., the cardiothoracic ratio 
(CTR) was 0.58 and the length of the thorax 
(LT) was 4.3 cm. The cardiac margins were 
sharply defined and a few mottled densities 
are present in the lungs. Figure 1C was taken 
at the age of three days. There was some 
slight change in the measurements. The 
transverse diameter of the heart was 4.8 cm., 
the transverse diameter of the thorax was 9.0 
cm., the cardiothoracic ratio was 0.53 and the 
length of the thorax was 4.8 cm. Figure 1D 
was taken at the age of five days. The TDH 
has decreased to 4.6 cm., the CTR decreased 
to 0.52, the TDT was 8.8 cm., and the LT was 
4.5 cm. 

This case demonstrates the changes that 
occur in the normal newborn infant. There was 
a decrease in the transverse diameter of the 
heart and the cardiothoracic ratio. There was a 
slight increase in the length of the thorax and 
the transverse diameter of the thorax. The 
mediastinum decreased in width during this 
period. We believe that the changes in the meas- 
urements represent the increased volume of the 
lung secondary to the increased initial expan- 
sion that occurs during this period. 


Case ut. B. G. H. The patient was a full- 
term newborn infant, delivered after a pro- 
longed labor in which a face presentation was 
changed to a vertex presentation. A few hours 
after birth, the patient developed fever, 
hemoptysis, cyanosis and a rapid respiratory 
rate. Birth weight was 3,500 grams. At the 


* The coefficient of variation (¢/mean) of the cardiothoracic 
ratio for Normal Day 1 is 6.6 per cent as compared with 8.2 per 
cent for the transverse diameter of the hearts of normal infants 
on Day 1. This indicates that normals are more nearly alike when 
compared in this respect to the cardiothoracic ratios than when 
compared by the transverse diameter of the heart. A significant 
difference still exists if the transverse diameters of the heart are 
used. Using the cardiothoracic ratio, however, the differences are 
relatively greater and therefore more significant. 
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Fic. 1. Case 1. Normal newborn infant. The film studies obtained on the first, third and fifth days of life 
demonstrate a decrease in the transverse diameter of the heart and the cardiothoracic ratio. There was an 
increase in the length of the thorax. The cardiac margins are sharply defined. 


physical examination, pulse was 180 and respi- 
ration 50. The infant was acutely ill and cya- 
notic with a weak cry. The respirations were 
shallow and there was retraction of the inter- 
costal, suprasternal and infrasternal spaces in 
inspiration. The breath sounds were diminished 
throughout the chest but there was no dullness 
to percussion. No heart murmurs were heard. 

Lumbar puncture on the second hospital 
day revealed xanthochromic fluid which con- 
tained 1,500 red blood cells per cu. mm. of 
fluid and 205 mg. per cent of protein. The 
pressure was low and there was evidence of a 


block in the spinal cord. The patient was 
treated with vitamin K and positive pressure 
oxygen and carbon dioxide. On the morning of 
the second hospital day, it was noted that the 
patient had developed a progressive complete 
paralysis of both arms. On the evening of the 
second hospital day, the paralysis had extended 
to involve both legs. The patient died on the 
fourth hospital day. 

Roentgenographic Findings (Case 8, Table 11). 
There are diffuse mottled densities in the medial 
portions of both lungs, more marked on the 
left (Fig. 24). The peripheral and basal por- 
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tions of the lungs are emphysematous. There 
is obliteration of the upper two-thirds of the 
cardiac margins. The cardiac silhouette is 
enlarged and the cardiothoracic ratio is 0.66. 
The upper six intercostal spaces are narrowed 


and asymmetrical bilaterally with marked 
deformity of the upper thorax. The upper 
half of the thorax is partially collapsed while 
in the lower half the intercostal spacings are 
normal. The mediastinum is shifted slight- 
ly to the right. The diaphragm is slightly flat- 
tened. 

Postmortem Examination. Brain and spinal 
cord: Recent intramedullary hemorrhage of the 
cervical and upper thoracic spinal cord, con- 
sistent with transverse myelopathy. Lungs: 
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ic, 2. Case 1. (4) Cyanotic newborn infant 
with generalized flaccid paralysis secondary 
to hemorrhage in the cervical and upper 
dorsal cord. The film study demonstrates 
massive atelectasis of the left upper lobe and 
emphysema in the left lower lobe. The 
upper half of the bony thorax is collapsed. 
The cardiac silhouette is enlarged and the 
margins are partially obliterated. No sig- 
nificant cardiac anomaly was demonstrated 
at autopsy. (B) Photomicrograph of a 
section from the left upper lobe demon- 
strating extensive initial atelectasis. (C) 
Photomicrograph of a section from the left 
lower lobe demonstrating the presence of 
atelectasis and emphysema. 


Pulmonary atelectasis, moderate to marked, 
involving all lobes; focal complementary emphy- 
sema. Heart: Weight—28 grams; subendo- 
cardial petechiae; patent ductus arteriosus, 
functional; patent foramen ovale, anatomic. 

Figure 2B is a photomicrograph of a section 
of the left upper lobe. There is marked atelecta- 
sis of the lobe although the general architecture 
is orderly. The smaller bronchi are collapsed but 
the epithelial lining is intact. The photomicro- 
graph of a section of the left lower lobe (Fig. 
2C) shows marked emphysema with thickened 
septa. Many spurs are present which represent 
the remnants of ruptured alveolar walls. In 
one area, atelectasis is present, while immedi- 
ately adjacent there is an area of emphysema, 
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Fic. 3. Case 1. Cyanotic premature newborn infant 
with disseminated atelectasis in the right lung. 
There is no shift of the mediastinum. The cardiac 
silhouette is enlarged. The cardiac margins are 
partially obliterated. No cardiac anomaly was 
demonstrated at autopsy. 


Case 1. B. G. S. The patient was a pre- 
mature infant with a weak cry. Cyanosis and 
respiratory distress were present at birth. 
Birth weight was 1,860 grams. 

Physical Examination. There was cyanosis of 
the fingers, toes and ears. The respirations were 
rapid and regular. A few scattered petechiae 
were present on the chin and left cheek. The 
lungs were clear to physical examination. No 
heart murmurs were heard. 

The infant was treated with oxygen with 
some diminution in cyanosis. On the tenth 
hospital day, the patient developed a mild 
diarrhea. The patient also had increasing 
jaundice. Signs of pneumonia developed and 
the patient died on the twenty-sixth hospital 
day. 

Roentgenographic Findings. There was diffuse 
mottling of the medial half of both lung fields 
and haziness of the upper left cardiac margin. 
The peripheral portions of the lungs were 
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emphysematous. The cardiothoracic ratio was 
0.75. The intercostal spaces were slightly 
narrowed bilaterally and the diaphragm was 
slightly flattened. 

Postmortem Examination. Brain: Old cere- 
bral hemorrhage, right occipital lobe. Heart: 
Weight 15.5 grams; patent ductus arteriosus; 
patent foramen ovale, non-functional. Lungs: 
Atelectasis, partial, of all lobes; emphysema, 
slight, of all lobes; chronic passive hyperemia; 
focal intra-alveolar hemorrhage. 


Case Iv. B. G. B. The patient was a new- 
born infant who was admitted to Babies and 
Childrens Hospital because of a weak cry and 
slight cyanosis. Birth weight was 2,825 grams. 
At physical examination the pulse was 11o, 
respiration 68. The respirations were shallow 
and there was retraction of the intercostal 
spaces. There was dullness to percussion over 
the left chest and a few dry rales were heard at 
the left base posteriorly. The breath sounds 
were diminished bilaterally but to a greater 
degree on the right than on the left. The heart 
sounds were of good quality and no murmurs 
were heard. 

The patient was given continuous oxygen 
with positive pressure for three to four minutes 
every four hours. Penicillin aerosol was given 
for twelve days. There was a gradual improve- 
ment in the cyanosis. The respiratory rate 
remained elevated for twenty-one days and 
then gradually returned to normal. 

Roentgenographic Findings (Case 9, Table 
11). The initial roentgenographic study (Fig. 
44) shows massive atelectasis of the entir 
right lung with complete obliteration of the 
right cardiac margin so that the transverse 
diameter of the heart could not be measured. 
There were small areas of atelectasis in the 
left lung. The mediastinum is shifted to the 
right. The right intercostal spaces are narrowed 
and appear partially collapsed. The left inter- 
costal spaces are normal in width. The right 
half of the diaphragm is obscured by dense 
lung shadow and the left is slightly flattened. 
A second roentgenogram (Fig. 48) was made 
six days later. A moderate degree of expansion 
of the right lung has occurred although many 
areas of atelectasis persist. The cardiac margins 
are more sharply defined. The cardiothoracic 
ratio is 0.§7. The mediastinum remains shifted 
to the right and the intercostal spaces have 
not changed. A third roentgen study (Fig. 4C) 
was made twelve days after Figure 44. Further 
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Fic. 4. Case tv. Cyanotic newborn infant with massive atelectasis in the right lung. There is a shift of the 
mediastinum to the right and elevation of the right leaf of the diaphragm. Approximately twenty-nine days 


were required for complete expansion of the lung. 


expansion of the right lung has occurred but the 
upper right mediastinal margin is ill defined. 
The cardiothoracic ratio is 0.56 and the medi- 
astinum remains shifted slightly to the right. 
The diaphragm and intercostal spaces have a 
normal appearance. A further roentgen study 
(Fig. 4D) was made twenty-seven days after 
Figure 44. A few minute densities remain in 
both lungs but the other structures have a 
normal appearance. The cardiothoracic ratio is 
0.52. 

This case demonstrates the roentgenographic 
changes which occur in a newborn infant when 
an entire lung fails to expand. Twenty-nine 
days were required for the expansion of the 
atelectatic lung. 


Case v. B. G. R. The patient was a full- 
term newborn infant who was admitted to 
Babies and Childrens Hospital at the age of 
eighteen hours because of cyanosis and rapid, 
shallow respirations. Birth weight was 3,765 
grams. At physical examination the pulse was 
200 and respiration 104. The patient was a 
well nourished infant with shallow, rapid 
respirations and slight cyanosis. The chest 
was resonant to percussion and the breath 
sounds were normal. No rales were heard. The 
heart sounds were normal and no murmurs 
were heard. 

The therapy consisted of continuous oxygen 
with three to four minutes of positive pressure 
every four hours. 
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Roentgenographic Findings (Case 14, Table 
11). The chest roentgenogram on the first day 
of life (Fig. 54) reveals widening of the supe- 
rior mediastinum. The TDH was 6.0 cm., the 


CTR was 0.66, the TDT was 9.1 cm., and the 
LT was 4.6 cm. The lung fields appear clear 


except for haziness in the apices. A second 
roentgenogram (Fig. 58) was taken five days 
after Figure 54. The TDH has decreased to 
to 5.8 cm., the CTR to 0.60, the TDT has 


increased to 9.7 cm., and the LT was unchanged. 
The superior mediastinum has decreased in 
transverse diameter and the apices of the 


Fic. 5. Case v. Cyanotic newborn infant 
with regional atelectasis in the left upper 
lobe, enlargement of the cardiac silhouette 
and widening of the mediastinum. The 
film studies demonstrate the changes 
that occur in these structures in the first 
five days of life. 


lungs are better aerated. Figure 5C was taken 
six days after Figure 5B. The TDH has 
decreased to 5.6 cm., the CTR to 0.59, and the 
TDT tog.5 cm. The LT has increased to 5.0 cm. 

This case demonstrates the decrease in the 
superior mediastinal shadow and in the trans- 
verse diameter of the heart following complete 
aeration of the lungs. 


Case vi. B. G. F. The patient was a white 
female infant, aged nine hours, who was 
admitted to Babies and Childrens Hospital 
because of difficult respirations and _ slight 
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cyanosis. There was some difficulty in resusci- 
tation at the time of delivery. At physical 
examination the pulse was 120 and respiration 
s2. Birth weight was 2,925 grams. She was a 
well nourished newborn infant with a moder- 
ately strong cry and slight cyanosis. The chest 
expansion was equal bilaterally and the per- 
cussion note was resonant throughout. There 
was slight retraction of the lower intercostal 
spaces. The heart sounds were normal and no 
murmurs were heard. 

The patient was placed in a deep box with 
continuous oxygen. The patient did well and 
this therapy was discontinued on the seventh 
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transverse diameter of the thorax with the 
clearing of the disseminated atelectasis. There 
was no evidence of residual changes in the 
lungs. 


Case vil. B. G. L. The patient was a full 
term newborn female infant who developed 
cyanosis and rapid respirations shortly after 
birth. The birth weight was 2,840 grams. 
Physical examination showed a _ moderate 


degree of cyanosis. There was marked retrac- 
tion of the chest in inspiration. The breath 
sounds over the left base were harsh and a few 
fine crackling rales were heard at the end of 
inspiration, 


Fic. 6. Case vi. Cyanotic newborn infant with disseminated atelectasis in both lungs, enlargement of the 
cardiac silhouette and slight flattening of the diaphragm. This case demonstrates the fine, mottled, discrete 


“salt and pepper” densities in the lungs. 


hospital day. The hospital course was unevent- 
ful. 

Roentgenographic Findings. The initial chest 
roentgenogram (Fig. 64) revealed widespread 
disseminated atelectasis with fine discrete 
mottled densities measuring up to two mm. in 
diameter. The measurements were: TDH—‘.o 
cm., CTR—o.61, TDT—8.2 cm., and LT—4.8 
cm. The patient was re-examined seven days 
later (Fig. 6B) and the TDH was 4.8 cm., the 
TDT was 9.4 cm., the CTR was 0.51, and the 
LT was 5.1 cm. The mottled densities in the 
lungs had cleared by this time. 

This case demonstrates the decrease in the 
transverse diameter of the heart and the cardio- 
thoracic ratio and an increase in the length and 


The patient was placed in a deep box with 
continuous oxygen. The cyanosis gradually 
diminished, and by the fourth hospital day, the 
oxygen was discontinued. 

Roentgenographic Findings. Roentgenograms 
made on the first day of life (Fig. 74 and B) 
reveal coarse, irregular, ill defined densities 
disseminated throughout both lungs, more 
marked on the right. Some of the areas are 
unusually translucent, suggesting the presence 
of emphysema. The TDH was 5.4 cm., the 
TDT was 9.0 cm., the CTR was .60, and the 
LT was 4.8 cm. Roentgenograms taken at the 
age of four and ten days (Fig. 7C and D) 
show that there has been a gradual clearing of 
the densities in the lungs, a decrease in the 
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Fic. 7. 
silhouette. This case demonstrates the coarse densities seen in the lungs. A film taken after nine days re- 
veals marked clearing of the process. 


cardiothoracic ratio, an increase in the length 
of the thorax and a decrease in the width of the 
superior mediastinum. On the tenth day, the 
following measurements were obtained: TDH 
cm., TDT 9.5 cm., CTR .55, and LT—s.7 
cm. 


Case vill. B. G. K. The patient was a new- 
born infant who was admitted to Babies and 
Childrens Hospital at the age of twenty-four 
hours because of periods of cyanosis and ab- 
dominal type of breathing. 
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Case vit. Cyanotic newborn infant with disseminated atelectasis and enlargement of the cardiac 


Physical Examination. Temperature, 37.2° C.; 
pulse, 96; respiration, 56. The infant was in 
moderate respiratory difficulty with slight cy- 
anosis. The respirations were rapid and shallow. 
The breath sounds were diminished over the en- 
tire right chest and the percussion note was 
slightly tympanitic. No rales or rhonchi were 
heard. There was no cardiac murmur. The pa- 
tient was placed in continuous oxygen with pos- 
itive pressure for three to four minutes every 
hour. His color had improved by the second 
hospital day and the respiratory rate was 35 per 
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Roentgen Findings in Atelectasis of the Newborn 


Fic. 8. Case vi. Cyanotic newborn infant with pneumothorax and disseminated atelectasis. The pneumo- 
thorax cleared in one day and the lungs were clear in eight days. 


minute. The patient was given penicillin (intra- 
muscularly) for eight days. The patient was dis- 
charged at the end of ten days with a respira- 
tory rate of 26 per minute. 

Roentgenographic Findings. The initial study 


(Fig. 84 and B) was made on the first day of 


life and demonstrates partial collapse of the 
right lung with a moderate amount of air in 
the right pleural space. The right lung is 


mottled throughout and the right cardiac 
margin is sharply defined. Mottled densities 
are present in the base of the left lung and 
partially obscure the cardiac margin. The 
lateral projection demonstrates a moderate 
amount of air in the anterosuperior mediasti- 
num. Figure 8C was made one day after Figure 
84 and demonstrates complete absorption of 
the pneumothorax on the right. Numerous 
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mottled densities persist throughout both 
lungs and the cardiac margins bilaterally are 
almost completely obscured. The TDH was 
4.9 cm., the TDT was 9.8 cm., the CTR was 
0.53, the LT was 5.4 cm. Another roentgeno- 
gram (Fig. 8D) was made seven days after 
Figure 8C. The lungs by this time had cleared 
completely and all of the measurements were 
normal. 

This case demonstrates the occurrence of a 
spontaneous pneumothorax in the newborn 
infant which is most likely secondary to con- 
genital atelectasis. The pneumothorax was 
absorbed completely in one day and the 
atelectasis had cleared at the end of eight days. 


DISCUSSION 


The study of the chest roentgenogram in 
the normal newborn infant reveals that the 
transverse diameter of the heart and the 
cardiothoracic ratio decrease in the first 
three days of life. There was also an in- 
crease in the length of the thorax in the first 
three days of life. There was no significant 
change in these measurements between the 
third and fifth days of life. These changes, 
we believe, are a reflection of the continued 
initial expansion of the lungs during this 
period. The lack of a significant change in 
the measurements on the fifth day of life 
indicates that the expansion of the lungs 
was complete at this time. 

Scammon® has suggested that this de- 
crease in heart size was due to the separa- 
tion of the placental vascular bed from the 
vascular bed of the infant. Although this 
may explain the changes in the normal new- 
born infant, it does not provide a satisfac- 
tory explanation for the increased trans- 
verse diameter of the cardiac silhouette in 
the cyanotic newborn infants. 

Bakwin and Bakwin! believe that the 
relatively large transverse diameter of the 
heart and the large cardiothoracic ratio 
observed during the first few days of life 
are due, in large part, to the relative trans- 
verse position of the heart. The increase in 
the length of the thorax in the normal new- 
born infant during the first three days of 
life lends some support to this thought. It 
also indicates that there has been an in- 
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crease in the volume of the lungs during 
this period which could only be the result 
of either increasing expansion of the atelec- 
tatic lung or the development of emphy- 
sema within the lung. However, since the 
angle of the heart is related to the position 
of the diaphragm, and hence to the length 
of the thorax, it would be expected that this 
measurement of thoracic length would be 
significantly different in the cyanotic and 
normal new born infant groups. A compari- 
son of these measurements in the cyanotic 
and normal newborn infants on Day 1 
(Table 1v) reveals no significant difference 
in the length of the thorax. This leads us to 
believe that the other factors discussed be- 
low must contribute to the increased trans- 
verse diameter of the heart and to the in- 
creased cardiothoracic ratio. In our studies, 
and especially in the cyanotic newborn in- 
fants, we were unable to measure the angle 
of the heart with any degree of accuracy 
from the chest roentgenograms and we 
are not able to establish the contribution 
which this makes to the decrease in the 
transverse diameter of the heart and the 
cardiothoracic ratio. The cardiac margins, 
especially those of the base of the heart, 
were partially obliterated by the thymus 
gland, while other portions were partially 
obscured by areas of atelectasis in the 
lungs. 

The findings in the chest roentgeonogram 
of the cyanotic newborn infant represent an 
accentuation of the changes observed 1 
the normal newborn infant and are best 
explained on the basis of incomplete initial 
expansion of the lungs with its attendant 
anoxia, tachycardia and altered intrathorac- 
ic volume. The cause of the inadequate 
initial expansion of the lungs is not always 
clear and a discussion of etiology is beyond 
the scope of this presentation. 

Anoxia accompanies incomplete initial 
expansion of the lungs because of the lack 
of sufficient functioning alveoli. The anoxia 
produces myocardial insufficiency with 
tachycardia and a progressively decreasing 
systolic discharge. As a result of such 


hypodynamic contractions, cardiac dilata- 


VoL. 67, No. 6 


tion will often occur passively. Evidence of 
anoxia (subendocardial and subepicardial 
petechiae) was present in the postmortem 
studies. 

Several compensatory adjustments oc- 
curred in the thoracic structures because of 
the decreased volume of the lungs second- 
ary to initial atelectasis. Although the 
lungs revealed large homogeneous areas of 
atelectasis, there was also evidence of em- 
physema, especially in the basal and pe- 
ripheral segments. This emphysema is con- 
sidered to be of a compensatory character. 
If a segment of a lobe fails to expand, the 
intrathoracic volume may not be sufficient- 
ly altered to cause manifest changes in the 
remainder of the lungs, bony thorax, medi- 
astinum or diaphragm. This is due to over- 
expansion of the adjacent aerated lung 
tissue in an attempt to replace the volume 
which would have been occupied by the 
collapsed segment. If an entire lobe fails 
to expand, the volume deficit is large, ap- 
proximating one-fourth to one-half of the 
entire volume of the lung. If the adjacent 
lung is well aerated, a portion of the volume 
deficit caused by the unexpanded lobe may 
be compensated for by overexpansion of 
the remaining lung tissue, and the abnormal] 
findings in the roentgenogram may be lim- 
ited to hyperaeration of this part of the 
lung. A point is reached when the volume 
deficit of the lung cannot be completely 
compensated for by overexpansion of the 
aerated lung tissue and the thoracic struc- 
tures participate in the compensatory proc- 
ess. This deficit may then be reflected by 
the well established roentgenographic 
changes of atelectasis, such as a shift of the 
mediastinal structures toward the atelecta- 
tic lung, narrowing of the intercostal spaces, 
elevation of the diaphragm on the involved 
side, and enlargement of the cardiac silhou- 
ette. 

There is some variation in the roentgeno- 
graphic findings in congenital atelectasis 
when compared with those of the resorp- 
tion type. In congenital atelectasis, a bila- 
teral distribution is much more frequently 
encountered. The lung findings vary from 
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fine mottled areas of increased density to 
localized areas of homogeneous density 
with may be so extensive as to involve an 
entire lung. These densities may produce 
either complete or partial obiliteration of 
the cardiac margins. The mediastinum in 
the newborn infant is normally wider than 
later in life and its contour is determined 
partially by the expansion of the lungs. 
The mediastinum is shifted when there is a 
marked degree of atelectasis in one lung. 
HISTOGRAM SHOWING FREQUENCY DISTRIBUTION 


OF THE NORMAL AND CYANOTIC NEWBORN USING 
THE CARDIO-THORACIC RATIO AS AN INDEX 


NORMAL GROUP 


46 46 50 52 54756 56 60 62 64 


CYANOTIC GROUP 


FREQUENCY/.01 INCREMENT OF CARDIO-THORACIC RATIO 


46 46 50 52 34 56 56 60 62/64 66 68 70 72 74 76 


Cuart I. Histogram showing frequency distribution 
of the normal and cyanotic newborn using the 
cardiothoracic ratio as an index. 


There may be no shift of the mediastinum 
when the distribution is bilateral even 
though a severe degree of atelectasis is 
present. Persistent widening of the medi- 
astinum was a more constant feature in 
these cases of atelectasis than was a shift 
of the mediastinum. This again empha- 
sizes the findings of Noback’ in his anatom1- 
cal study of the thymus gland. 
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The intercostal spaces may appear nor- 
mal even though a marked degree of atelec- 
tasis is present in both lungs. They become 
asymmetrical when there is a marked de- 
gree of involvement of one lung or when 
both lungs exhibit different degrees of 
atelectasis. Generalized deformity of the 
bony thorax may exist when there is exten- 
sive damage to the brain and spinal cord. 
The diaphragm is usually elevated in the 
resorption type of atelectasis while in the 
congenital type it may be elevated, de- 
pressed or unchanged. The diaphragm is ele- 
vated in congenital atelectasis when there 
is a severe degree of atelectasis, but occa- 
sionally when compensatory emphysema 
is present it becomes depressed, irregular or 
flattened. This is especially true if the 
emphysema is in the basal portions of the 
lungs. 

Enlargement of the cardiac silhouette 
was a constant feature in the cyanotic 
newborn infants and is believed to be relat- 
ed to incomplete expansion of the lungs 
with its attendant anoxia. The intrathorac- 
ic pressure decreases abnormally with in- 
spiratory effort when the elasticity of the 
lungs has been overtaxed by excessive 
aeration of the expanded alveoli. At such 
a critical point, the heart and great vessels 
of the thorax apparently dilate secondary 
to the decrease in intrathoracic pressure. 
Wilson and Farber’? have shown with 
trachea-lung preparations in the newborn 
that it may require as much as 35 cm. of 
water pressure to inflate the bronchi and 
to overcome the cohesion of the moist 
surfaces of the bronchi. The differences in 
pressure required to inflate the non-ex- 
panded lung and to dilate the heart and 
great vessels, or at least to draw more 
blood into the thorax, probably favors dila- 
tation of the heart and great vessels. The 
evidence available to us suggests strongly 
that the degree of cardiac dilatation is re- 
lated to the degree of non-expansion of the 
lungs and to the diminished expansile 
potential of the lungs resulting from com- 
pensatory hyperaeration of other portions 
of the lung. The gradual decrease in cardiac 
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size appears to represent increasing expan- 
sion of the atelectatic lung with correction 
of the emphysema, anoxia and altered in- 
trathoracic volume. 

CONCLUSIONS 

1. A study of the roentgenographic find- 
ings in congenital atelectasis of the new- 
born is presented with reference to the 
changes in the parenchyma of the lungs, 
the intercostal spaces, the diaphragm, the 
heart, and mediastinal shadows. 

2. Thirty-three full-term newborn in- 
fants were studied by chest roentgenograms 
in the first three days of life. During this 
period the transverse diameter of the heart 
and the cardiothoracic ratio diminished 
significantly. There was no. significant 
change in the measurements when compared 
on the third and fifth days of life, indicating 
that the heart of normal full-term infants 
had reached a state of relative stability by 
this time. 

3. The cardiothoracic ratio and _ trans- 
verse diameter of the heart were signifi- 
cantly larger in the cyanotic full-term new- 
born infants then in the normal group. 
These measurements had not returned to 
normal at the end of four to six days. The 
increase in heart size is believed to be due to 
anoxia, tachycardia and altered intrathora- 
cic volume secondary to insufficient initial 
expansion of the lungs. The cardiac sil- 
houette diminished in size as the atelectatic 
lung became aerated. 

The authors wish to express their appreciation to 
Corinne S. Cotharin and George S. Badger, M.D., for 
their aid in the statistical analyses and to the staff 
members of MacDonald House and Babies and 


Childrens Hospital for their cooperation in_ this 
study. 


James F. Martin, M.D. 
North Carolina Baptist Hospitals 
Winston-Salem, North Carolina 
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POSITION OF AORTIC ARCH AND 
DESCENDING AORTA 
ROENTGENOLOGIC SIGNS IN CHILDHOOD* 
By RACHEL ASH, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE diagnosis of the position of the 

aortic arch and descending aorta has 
become of practical importance since the 
development of operations designed to 
create an’artificial patent ductus in cyanot- 
ic individuals with suitable cardiac anom- 
alies and inadequate pulmonary circula- 
tion. In the operation devised by Blalock’ a 
subclavian artery is anastomosed to the 
corresponding branch of the pulmonary 
artery. Blalock prefers to use the sub- 
clavian artery which arises from the in- 
nominate artery and is therefore situated 
on the side opposite to that of the aortic 
arch. The operation can, however, be per- 
formed on either side of the chest and many 
surgeons prefer to use the left subclavian 
artery in all cases. An error in diagnosis of 
the position of the arch in older individuals 
with subclavian arteries sufficiently large 
to permit successful anastomosis therefore 
is not too serious. 

In the very young infant, however, the 
vessels arising from the arch are rarely 
large enough to permit anastomosis. In 
such cases it is possible to use the pro- 
cedure suggested by Potts, Smith and 
Gibson® in which a side-to-side anastomosis 
is made between the descending aorta and 
the adjacent main branch of the pulmonary 
artery. Since it is the hopelessly ill child 
that would be referred for operation in the 
early months of life, an error in diagnosis 
resulting in entrance of the chest by the 
surgeon on the side opposite to the descend- 
ing aorta might well prove fatal. An anasto- 
mosis could not be performed under such 
circumstances. 

The classic roentgenologic signs by which 
the presence of right aortic arch can be 
diagnosed were presented a quarter of a 


century ago. The first 3 cases reported by 
Assmann? (1924) were all associated with 
right descending aorta. Assmann described 
the absence of the aortic knob from its 
usual position on the left and the presence 
of an aortic knob situated high on the right 
side of the sternum. He pointed out the 
presence of the aortic band above the lumen 
of the right bronchus as seen in the left 
anterior oblique position. In the right 
anterior oblique position, instead of the 
usual wide aortic band, only a narrow strip 
of ascending aorta may be seen, the remain- 
ing portion of the arch not being visible 
through the shadow of the trachea. Arkin! 
(1926) published the first description of 
the roentgenographic appearance of a right 
aortic arch with left descending aorta. He 
stressed the use of a barium swallow to 
visualize the position of the esophagus 
which is deviated anteriorly and to the 
left at the level of the arch. He also de- 
scribed the anterior deviation of the tra- 
chea, but not until later? (1936) did he men- 
tion the lateral deviation to the left. Lian 
and Marchal® (1937) stressed a sign which 
they call “apparent inversion of the bron- 
chi.”’ Normally, when the arch passes over 
the left bronchus, the trachea is deviated 
slightly to the right. The axis of the trachea 
is continued almost vertically into the 
right bronchus, the left bronchus lying al- 
most at a right angle to the trachea. When 
the arch passes over the right bronchus, the 
trachea is deviated slightly to the left. 
The axis of the trachea is continued almost 
vertically into the /eft bronchus, the right 
bronchus being almost at right angles to 
the trachea. This ‘‘apparent inversion of 
the bronchi,” according to Lian and Mar- 
chal, can be noted in oblique views in which 
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the position of the right and left bronchi 
seems inverted. A summary of the roent- 
genologic findings to be noted in the various 
positions of the chest has been presented 
by McGibbon.? 

It is not the purpose of the present paper 
to present new criteria wherewith the posi- 
tion of the aortic arch can be determined, 
but rather to stress the diagnostic features 
that have been of value to the author in the 
study of infants and young children. In 
infants and children below the age of eight, 
an aortic knob is rarely seen, so that the 
absence of a knob on the left is no clue to 
the presence of a right aortic arch. In a 
relatively small percentage of children with 
right aortic arch, a rounded pulsating shad- 
ow seen high to the right of the sternum 
may lead one to suspect that the arch is 
passing over the right bronchus rather than 
the left. In the majority of cases, however, 
aright arch projects as a normal appearing, 
band-like shadow extending upward toward 
the right clavicle. I have not always been 
able to recognize in children the inversion 
of the bronchi mentioned by Lian and 


Fic. 1. Left aortic arch with left descending aorta. 
Deviation of trachea and esophagus to right in the 
region of the aortic arch. The descending aorta is 
seen as a narrow shadow to the left of the vertebral 
column. From a two year old girl with tetralogy of 
Fallot (proved by operation). 
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Fic. 2. Left descending aorta associated with left 
aortic arch. In the right anterior oblique view the 
esophagus is deviated posteriorly at the level of the 
aortic arch. From a seven year old boy with 
tetralogy of Fallot (proved by operation). 


Marchal, either in the’ anteroposterior or 
oblique views. Nor can the changes in rela- 
tion of the aorta to the trachea and bronchi 
mentioned by Assmann be readily visual- 
ized in oblique views in young children. 

The following signs have been of most 
value in determining the position of the 
aortic arch and descending aorta in infants 
and young children: 

Left Aortic Arch with Left Descending 
Aorta (Fig. 1). 

Anteroposterior view: (1) Deviation of 
the trachea fo the right in the region of the 
aortic arch, 7.e., just above the division of 
the trachea into the two main bronchi 
(best seen in a Bucky diaphragm film, 
overexposed); (2) deviation of the esopha- 
gus to the right in the region of the aortic 
arch (visualized by barium swallow); (3) 
shadow of the descending aorta along the 
left side of the vertebral column. 

Right anterior oblique view: Since the 
aortic arch passes anteriorly to the esopha- 
gus, the latter structure is deviated posteri- 
orly in the region of the aortic arch (Fig. 2). 
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Fic. 3. Right-sided aortic arch. (4) Deviation of trachea to left in region of aortic arch. (B) Deviation of 
esophagus to left in region of aortic arch. From a three year old boy with tetralogy of Fallot (proved by 
operation). 


O 


Fic. 4. Right-sided aortic arch. (4) Deviation of trachea to left in region of aortic arch. (B) Deviation of 
esophagus to left in region of aortic arch. From a two year old girl with tetralogy of Fallot (proved by 
operation). 
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Fic. §. Right descending aorta associated with right- 
sided aortic arch. In the right anterior oblique view 
there is no deviation of the esophagus in the region 
of the aortic arch. From a two year old girl with 
tetralogy of Fallot (proved by operation). 


Right Aortic Arch. 

Anteroposterior view: Deviation of (1) 
the trachea and (2) the esophagus /o the 
left in the region of the aortic arch (Fig. 
3, 4, 64). 

(a) With right descending aorta. Ab- 
sence of shadow of descending aorta along 
the left side of vertebral column. The 
aortic shadow may rarely be seen passing 
along the right side of the vertebral column, 
but more usually the descending aorta 
passes in front of the spine and cannot be 
differentiated. 

(b) With left descending aorta. The 


Fic. 6. Right-sided aortic arch with left descending aorta. (4) Anteroposterior view: Deviation of esophagus 
to left in region of aortic arch. The descending aorta is seen as a narrow shadow to the left of the vertebral 
column. An aortic knob is seen both on the right and the left. (Right-sided arch with left aortic divertic- 
ulum.) (B) Right anterior oblique view: Deviation of trachea and esophagus anteriorly at level of aortic 
arch. The shadow of the aorta situated posteriorly to the arch contains a rounded shadow indicating the 
presence of a left aortic diverticulum. From a five year old boy with no cardiac anomaly (clinical diagnosis). 
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shadow of the descending aorta may be 
visible along the left side of the vertebral 
column (Fig. 64). 

Right anterior oblique view: 

(a) Aright descending aorta passes down 
the chest without contacting the esopha- 
gus. There is vo deviation of the esophagus 
at the level of the arch (Fig. 5). 

(b) If the aorta passes retroesophageally 
and descends on the left, anterior deviation 
of the esophagus and trachea may be noted 
at the level of the aortic arch (Fig. 68). 

In recent publications major emphasis 
has been placed on the use of a barium 
swallow to visualize deviation of the esoph- 
agus as an aid in the diagnosis of the posi- 
tion of the aortic arch.*® This is a valuable 
procedure in older individuals from whom 
cooperation can be obtained. When one 
is dealing with seriously ill or uncoopera- 
tive infants and young children who cannot 
or will not swallow barium mixture, it is 
often difficult or impossible to obtain good 
esophagrams. Many cyanotic infants are 
too ill even to tolerate the passage of a 
catheter through which lipiodol can be 
instilled into the esophagus. It is not too 
hazardous a procedure, however, in such 
infants to obtain an overexposed Bucky 
diaphragm roentgenogram that will pre- 
sent good visualization of the trachea. Al- 
though visualization of the esophagus is of 
value and should be obtained whenever 
possible it should be emphasized that 
equivalent information can be obtained by 
noting the position of the trachea. 

In the cyanotic infant in whom it is con- 
templated to perform a Potts procedure and 
whose condition seems too precarious to 
warrant exposure out of oxygen for any 
length of time, it may be possible to obtain 
satisfactory visualization of the trachea 
in an anteroposterior roentgenogram taken 
with a portable machine. Practically all 
cases of right aortic arch in association with 
tetralogy of Fallot are associated with a 
right descending aorta; similarly, practi- 
cally all cases of left aortic arch are associ- 
ated with a left descending aorta. The pos- 
sibility of retroesophageal crossing of the 
aorta to the opposite side exists to so slight 
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an extent as to be disregarded for all 
practical purposes. Deviation of the tra- 
chea to the right just above the bifurcation 
of the bronchi would therefore indicate the 
presence of a left aortic arch probably 
associated with a left descending aorta, 
whereas deviation of the trachea to the 
left at the level of the arch would indicate 
the presence of a right aortic arch, prob- 
ably associated with a right descending 
aorta. 
SUMMARY 


The diagnostic features of most value in 
determining the position of the aortic 
arch and descending aorta in children have 
been summarized. In young infants, visual- 
ization of the position of the trachea at the 
level of the arch is stressed as the most 
helpful guide. 


I am indebted to Dr. Ralph S. Bromer for permis- 
sion to use the roentgenograms presented in this 
paper. 


1740 Bainbridge St. 
Philadelphia 46, Pennsylvania 
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SEPARATION OF THE BLOOD VESSELS FROM THE 
WALLS OF A LATERAL VENTRICLE IN RAPIDLY 
PROGRESSING HYDROCEPHALUS* 


By BERNARD S. EPSTEIN, M.D. 


BROOKLYN, NEW YORK 


NEUMOENCEPHALOGRAMSof nor- 

mal or moderately dilated lateral cere- 
bral ventricles usually portray these 
chambers as smooth cavities. With moder- 
ate or advanced hydrocephalus, however, 
ribbing of the roofs of the lateral ventricles 
may be observed. Dyke and Davidoff! 
ascribed this scalloped appearance to blood 
vessels along the apex of each ridge. They 
postulated that the difference in elasticity 
or resistance to stretching of the white 
matter as compared with the same proper- 
ties of blood vessels resulted in elongation 
of the vessels up to their limit of elasticity. 
After this, the ventricular walls continued 
to recede between the blood vessels except 
where the resistance of the vessels to fur- 
ther stretching protected the brain tissue 
adherent to them. 

The case reported here supports the 
concept of Dyke and Davidoff because it 
demonstrates in vivo that blood vessels 
were separated from the roof of a lateral 
ventricle which had dilated rapidly, thereby 
showing that a difference in elasticity 
exists between these structures. 


REPORT OF A CASE 


M. C., a six week old female infant, was 
admitted to the hospital because of vomiting 
and generalized convulsions. The neonatal 
history had been normal up until the first 
convulsion five days before admission. The 
seizures were repeated several times, accom- 
panied by divergence of the eyes, spasticity 
of the arms, clenching of the fists and an opis- 
thotonic position at the end of the episode. 

The child’s head was normal in size when 
first seen, measuring 37 cm. in circumference. 
The fontanelles were normal. The knee jerks 
were hyperactive and a sustained ankle clonus 
was present. Spinal tap produced bloody fluid 


which was xanthochromic. The protein content 
was 140 mg. per cent, and the sugar content 
was over $0 mg. per cent. No further episodes 
occurred for three days, but spasticity of the 
lower extremities and bilateral ankle clonus 
persisted. 

On the third hospital day her temperature 
rose to 101.§° F. and then to 103° F. No positive 
physical findings to account for the fever 
were noted. On the sixth hospital day her 
temperature returned to normal, but she be- 
came very irritable and assumed a staring 
expression. The ankle became less 
marked but hypertonicity persisted. Eighteen 
days after admission her head measured 41.3 
cm. in circumference, an increase of 4.3 cm. 

The clinical diagnosis subarachnoid 
bleeding. The neurosurgical consultant (Dr. 
I. M. Tarlov) believed that the hydrocephalus 
was due to basal arachnoiditis secondary to 


clonus 


Was 


Fic. 1a. Left lateral prone ventriculogram showing 
dilatation of the right lateral ventricle. Strands 
(arrows) across the atrium are visible. At the 
points of merging of the strands and the roof of the 
ventricle a downward ribbing (A) can be seen. The 
strands also lead to the tumor mass in the region 
of the choroid plexus (8). 


* From the Department of Radiology, The Jewish Hospital of Brooklyn, Brooklyn, New York. 
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Fic. 1b. Postercanterior prone ventriculogram. The 
strands across the right lateral ventricle are in- 
dicated by arrows, and the ribbing of the ventric- 
ular wails are marked “a.” 


hemorrhage resulting possibly from rupture of 
a congenital aneurysm. 

Plain roentgenograms of the skull taken on 
the day of admission showed no bony changes. 
The suture lines were normal. Ventriculograms 
made sixteen days later showed that the skull 
had increased perceptibly in size. The anterior 
fontanelle bulged upwards and the suture lines 
were considerably wider. The length of the 
skull measured from the bregma to the apex of 
the lambda was 1.5 cm. longer than on the 
admission films. Advanced dilatation of the 
lateral ventricles, including the temporal horns, 
was present. No displacement from the midline 
was seen. The third ventricle was visualized in 
the frontal projections, and measured 2 cm. 
at its widest part. The third and fourth ventri- 
cles could not be seen in the lateral views. 
The cortex of the brain measured 2.5 cm. in 
thickness in the frontal region and 1.3 cm. in 
the posterior parietal region. A soft tissue mass 
indicative of a tumor was present in the floor 
of the atrium of the right lateral ventricle. 
Traversing the posterior part of the body of 
the right lateral ventricle were several linear 
shadows, best seen in the lateral films. These 
appeared as strands across the atrium. At the 
apparent point of insertion of each strand a 
downward ribbing of the roof of the ventricle 
was present. It was believed that these were 
unusual and atypical blood vessels. 

At operation the dura was found to be under 
considerable tension. The brain cortex was 2.5 
cm. thick. The right lateral ventricle was 
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Fic. 1c. Anteroposterior supine ventriculogram. The 
lateral ventricles are in the midline, and are 
dilated. The third ventricle (A) is also dilated and 
in the midline. 


entered through a cortical incision and a mas- 
sive tumor arising from the ependyma of the 
ventricle was encountered. The bulk of the 
tumor lay free in the ventricle, and the choroid 
plexus was incorporated into the mass. The 
growth was reddish brown in color and friable. 
Most of the tumor was removed but 
tissue was left at the points of attachment. The 
roof and lateral wall of the ventricle presented 
a peculiar configuration comprised of elevation 
and depressions. Across some of the depressions, 
a number of blood vessels bridged the gaps. 
These were bright red, and when the surgeon’s 
head lamp was directed towards the cavity 
they appeared like a brilliant red network of 
strings from 2 to 3 mm. in diameter crossing 
the vaulted roof of the lateral ventricle. 

Microscopic examination of the tumor re- 
vealed an undifferentiated glioma of a mixed 
cell type. The majority of cells resembled 
spongioblasts, and less commonly astrocytes. 
In a few places there was a cannular arrange- 
ment of cells suggesting ependymal formations 
(Dr. Tarlov). 

The child died at another hospital four 
months later. 


some 


COMMENT 


The vascular supply to the lining of the 
lateral ventricles is from the anterior and 
posterior choroidal arteries. Observations 
of several fixed specimens of normal 
children’s brains showed these vessels to be 
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very small. Similar findings were noted in 
normal adult brains. It is not possible, 
however, to gauge with any semblance of 
accuracy the actual size of these vessels 
from such postmortem examinations. 
Nevertheless, the size of the vessels ob- 
served at operation in the patient reported 
here suggests that they were considerably 
dilated. The fact that these vessels tra- 
versed the lateral ventricle entirely free from 
its roof, extending between the lateral 
wall of the atrium, the medial wall and the 
tumor mass indicates that the receding 


Rapidly Progressing Hydrocephalus 


brain tissue must have been torn free. This 
indicates that under the strain of a rapidly 
progressive hydrocephalus a definite differ- 
ence in the resistance of the white matter 
and the blood vessels to the strain of 
advancing dilatation exists. 

1398 Union St. 

Brooklyn 13, New York 
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CARCINOMA OF THE CARDIA OF THE STOMACH 
AS DETECTED BY LAMINAGRAPHY* 


By ROBERT L. FRIEDMAN, M.D.,¢ and MILTON G. WASCH, M.D. 


BROOKLYN, NEW YORK 


ARCINOMA of the cardia of the 

stomach too frequently provides a 
diagnostic puzzle which is not solved until 
the disease has progressed beyond the limits 
of operability. The solution of the problem 
is to arrive at the diagnosis while the lesion 
can still be removed surgically. With this 
in view, an attempt was made to employ 
laminagraphy with air inflation of the 
cardia as a means of earlier diagnosis. 

In a series of articles evaluating laminag- 
raphy, Moore**:>:* wrote that this method 
of examination had little value in the gas- 
trointestinal tract. Ungar, Spiegler and 
Smithers" employ laminagraphy to great 
advantage in estimating tumor volume in 
this region for radiation therapeutic pur- 
poses. Weinbren," in his manual, states 
that laminagraphy of the cardia of the 


stomach will demonstrate the outlines of 


the tumor better than control films. 

When a definite diagnosis can be made 
on the routine roentgenoscopic and roent- 
genographic examinations, problem 
arises. It is only when unusual findings at 
the cardia are noted on the routine study 
that special roentgen examination is neces- 
sary. It is in these cases in which air in- 
suffation is employed by us. We have found 
that laminagraphy in such instances is a 
definite asset in visualizing the mass and 
in determining its extent more precisely. 
Wasch and Epstein’ and 
showed that the positive diagnosis of tu- 
mors of the cardia depends on the demon- 
stration of the mass contrasted against the 
air in the cardia. In the method of Wasch 
and Epstein the air is introduced by a 
Levin tube employing a sphygmomanom- 
eter bulb. 

Following the conventional roentgen ex- 
amination of the air-filled stomach, the 


* From the Radiologic Service of Milton G. Wasch, M.D., 
T Resident in Radiology. 
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patient is placed on the Kieffer lamina- 
graphic table in the supine position and the 
stomach re-inflated until he feels the desire 
to eructate. Films are then taken at various 
levels, usually in the 10-15 cm. range (from 
the table top). These reveal the soft tissue 
tumor in sharp contrast to the air filled 
cardia, it is usually polypoid and presents 
a scalloped margin which is rather distinc- 
tive, whereas an extrinsic mass encroach- 
ing upon the air-filled cardia usually pre- 
sents smooth borders. 

A series of 13 cases was studied as out- 
lined in Table 1. Five illustrative cases are 
herewith recorded. 


REPORT OF CASES 
Case 1. M. R. (Hosp. No. 332044), 


male, aged seventy-five, 
and melena of twenty-four hours’ duration. 
For the past six months, the patient had pain, 
occasionally burning in nature, in the right 
upper quadrant radiating to the back, not re- 
lated to meals, time of day, nor activity. Two 
days before admission the patient developed 
nausea, and two hours before entering the hospi- 
tal he suddenly felt a cold sweat, weakness, and 
vomited considerable blood with large clots 
followed by a tarry stool. He lost 11 pounds in 


white 


four weeks. The physical examination was 
negative. 
Laboratory examinations were normal ex- 


cept for a hemoglobin of 60 per cent and a 3.15 
million red blood cell count. Stool examination 
for blood was 4 plus. Gastric extraction re- 
vealed an absence of free hydrochloric acid, 
a total acidity of 23, 4 plus blood and a positive 
lactic acid reaction. 

A gastrointestinal series revealed a definite 
filling defect at the uppermost portion of the 
lesser curvature adjacent to but apparently 
not involving the esophageal opening. The find- 
ing was characteristic of a gastric carcinoma in- 
volving the cardia. A second study, including 
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Fic. 1. Case 1. (4) Erect film showing irregularity of the rugal pattern at the cardia. (B) Erect roentgeno- 
gram of air-insufflated stomach showing the tumor mass faintly. (C) Laminagram of air-distended cardia 
visualizing clearly the extent of the tumor and its scalloped border. (D) Photograph of resected stomach 
showing cauliflower carcinomatous mass. 


air insufflation and laminagraphy, demon- 
strated a large cauliflower mass best portrayed 
on the laminagrams (Fig. 1). 

Operation revealed a firm ulcerating mass 
extending from below the cardio-esophageal 
opening to the mid-portion of the stomach. 
There were several enlarged inflammatory 
lymph nodes in the gastrohepatic omentum. A 
total gastrectomy, splenectomy and an esopha- 
gojejunostomy was performed. 

The pathological report described the lesion 
as an oval mass measuring 7 cm. in diameter 
astride the lesser curvature. Its proximal mar- 
gin was 0.6 cm. below the amputated end. The 


mass was firm in some areas, soft in others, and 
elevated 1 cm. above the mucosa. Diagnosis 
was adenocarcinoma of the stomach without 
glandular involvement. 


Comment. The diagnosis in this case was 
suggested on the routine roentgen examina- 
tion but the visualization of the tumor, on 
laminagraphic study, was distinctive. 

Case ut. M. T. (Hosp. No. 306631), white 
male, aged fifty-four, entered the hospital com- 
plaining of weakness, exertional dyspnea and 
numbness of the fingers of three weeks’ dura- 
tion. There was also pain in the calves on walk- 
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TABLE I 


SUMMARY OF THIRTEEN CASES OF CARCINOMA OF CARDIAC END OF STOMACH AS STUDIED BY LAMINAGRAPHY 


Case No. | History ge Examination 

MRS Male, 75, pain in right upper quadrant, | Filling of uppermost portion of lesser curvature adjacent 
Hosp. No. | 6 months duration; weight loss, 11 pounds; | to, but not involving the esophageal opening. Diagnosis: gastric 
332044 hematemesis with melena past 24 hours. ulcer of cardia, possibly malignant; laminagrams of air-distended 


| stomach; indi ieeagpenen, cauliflower mass within cardia; neoplasm 


a 8” Male, aged 54, pallor, weakness, and exer- | Abnormal curvilinear rugal markings at iting end of stomach. 


Hosp. No. | tional dyspnea for 5 months; dyspnea and | Diagnosis: negative, gastrointestinal series. Laminagrams of air 
306631 | numbness of saath for 3 weeks distended stomach: large, nodular soft tissue tumor in cardia 

II. Z. G.* | Male, sand 70, weakness, epigastric pain. | Gastrointestinal series negative on two occasions. Laminagrams 
Hosp. No. | Fainted, followed by tarry stool 5 weeks be- | of air-distended stomach negative 
31 2697 fore admission; dysphagia for 2 weeks 

Iv. Il. pe | Male, aged 68, burning pain in epigastrium, | Negative on three occasions except for questionable rigidity of 
Hosp. No. | 38 pound weight loss; vomiting during past | lesser curvature. Laminagrams unsuccessful as air passed into 
3107 49 | 3 weeks with relief of pain small intestine and stomach was not distended 

¥. ara | Female, oui 68, progressive weakness for 6 | Area of lesser curvature rigid with peristaltic blockage. Lamina 

Hosp. No. | months. Nausea; vomited a glassfulof bright | grams of air-distended stomach showed smooth, soft tissue tumor 
321541 | red blood 3 weeks perioney mass projecting into fundus above the cardio- eongnagy al junction 

vi. B.K. Male, aged 67, seatiliond abdominal pain, Irregularity of she lesser curvature ns posterior wall, indicative of 
Hosp. No. | anorexia, and 35 pound weight loss during | carcinoma. Laminagrams of air-distended stomach: noduls ir mass 
331428 | past 6 months protrening into the cardia 

VII. M.A. Female, aged 55, 4 wnaiies of | fever. Weak- | Rugal pattern shied wer the hein does not distend. Lamina- 


Hosp. No. | ness, malaise, 16 pound weight loss during | grams of air-distended stomach: nodular margined, orange sized 
321757 past 18 months mass visualized protruding into cardia 
vin. G.K. | Female, weeds $9, vomiting after meals for | Absence of peristalsis and rigidity of upper half of lesser curvature. 
Hosp. No. | past 4 months. Dysphagia and 10 pound | Laminagrams of air-distended stomach: nodular tumor mass te 
| weight loss low cardio- 
IX, LS. | Male, aged 75, vomited bright red blood, | Irregular filling Rites at cardia. Abnormal ¢ hour curvilinear re- 
Hosp. No. | tarry stool followed 4 hours before admis- | tention in rugal folds at fundus. Laminagrams of air-distended 
311684 | sion. No previous history | stomach: large sessile tumor on posterolateral wall protruding 
into cardia 
x. K.R. Female, aged 76, loss of weight and diffi- | Irregular filling defect of lesser curvature at the cardiac end. 
Hosp. No. | culty on swallowing during the past year Laminagrams of air-distended stomach: small soft tissue tumor 
263562 mass on the lesser curvature 
x1. F.W. | Penule, aged 75, substernal pain, intermit- | Irregular rugal pattern of the posterior wall and lesser curvature 
Hosp. No. | tent dysphagia, and 25 pound weight loss. | below esophageal opening. Laminagrams of air-distended stom 
308047 One year history ach: large nodular soft tissue tumor on the lesser curvature pro 
truding into cardia 
xu. M.S. Male, wea 82, weakness, anorexia, and 10 | Large mass at cardia of the stomach. Laminagrams of air-dis 
Hosp. No. | pound weight loss. Four month history tended stomach: large nodular tumor mass in cardia 
308044 | 
xin. J.H. Male, aged 59, epigastric pain for 20 years. | Cardiac end of stomach incompletely visualized and deformed. 
Hosp. No. | Nauseaand abdominal distress for 6months. | Laminagrams of air-distended stomach: large cauliflower mass in 
311300 Vomited red blood 24 hours before admis- | cardia arising from the lesser curvature and posterior wall 


sion 


* Case recorded and illustrated in text. 


ing, relieved by rest. The hemoglobin was 45 the exception of a — of 37 per cent 
per cent and a diagnosis, following a hemato- and a red blood cell count of 2.33 million. This 
logical study, was severe normochromic anemia improved under transfasions. to 3.9 million 
suggestive of neoplastic disease. with a rise in the hemoglobin to 78 per cent. 

Physical examination was essentially nega- Stool was 2 plus for blood on three occasions. 
tive except for pallor of the skin and mucous Gastric extraction revealed no free hydrochloric 
membranes. acid, a total acidity of 18, 4 plus blood in 

Laboratory examinations were negative with all specimens, and a positive test for lactic acid. 
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TABLE 


Operative Findings 


Firm ulcerating mass extending from below the cardio esophageal 
angle to mid-portion of the stomach; palpable lymph nodes; no 
liver metastases. Total gastrectomy and splenectomy. Patient 
died 4 days postoperatively 

Large firm fungating tumor on the lesser curvature; no metas- 
tases; total gastrectomy performed; recurrence 2g months later 


Firm flat neoplastic mass in the wall of the stomach adjacent to 
the lesser curvature. Gastrectomy and splenectomy performed. 


Extensive neoplasm of proximal half of the stomach; pancreas 
and pre-aortic nodes involved; seeding throughout peritoneum; 
inoperable; biopsy 


No gastric tumor found; hob-nailed liver and enlarged spleen; | 
omentopexy. Discharged 8 days postoperatively 


Firm neoplastic mass in cardia and involving upper half of stom- 
ach; spleen and pancreas infiltrated; nodules in liver and dia- 
phragm; inoperable; biopsy 


Refused surgery; treated by roentgen irradiation; mass appeared 
smaller; fever persisted; discharged; died 6 weeks later; no 
autopsy 


Extensive neoplasm of the stomach involving the pancreas, colon 
and porta hepatis; biopsy 


No operation performed 


No operation performed 


Firm neoplasm, § cm. in diameter, on the lesser curvature near 
cardiac end; direct extension to esophagus, aortic nodes and lesser 
omentum; inoperable 


No operation performed 


Proximal to old gastroenterostomy stoma, large neoplasm involv- 
ing the lesser curvature extending to the cardia; no metastases; 
gastrectomy and splenectomy performed 


* Case recorded and illustrated in text. 


Roentgen studies of the chest, gallbladder, 
urinary tract, and colon were negative. The 
report of the first gastrointestinal series was: 
“The stomach is normal in size, shape and posi- 
tion. There is a rather unusual curvilinear con- 
figuration of the rugal pattern at the cardia 
but no definite defect can be demonstrated.” 
The series was repeated with air insufflation 


Carcinoma of the Cardia of the Stomach 


(Continued) 


Pathology Report 


Oval mass, 7 cm. in diameter, astride the lesser curvature below 
the esophageal opening. Mass firm in places, soft in others, and 
elevated 1 cm. above the mucosa. Diagnosis; adenocarcinoma 


Large fungating friable mass on the lesser curvature, 8 by 7.5 by 
2 cm., attached to the mucosa by a sessile base. Diagnosis: adeno- 
carcinoma of stomach 


Flat mass with depressed center adjacent to the lesser curvature, 
7 cm. in diameter. Diagnosis: adenocarcinoma of stomach with 
metastases to the esophagus and lymph nodes 


Diagnosis: portion of omentum with metastatic carcinoma from 
the stomach 


No pathological specimen 


Diagnosis: portion of biopsied omentum with metastic carcinoma 
from the stomach 


Diagnosis: lymph nodes with metastatic adenocarcinoma 


No specimen removed 


Neoplastic mass, 8 by 6 cm., involving the superior edge of gastro 
enterostomy stoma, and extending proximally along the lesser 
curvature. Periphery nodular. Diagnosis: adenocarcinoma of 
stomach 


and subsequent laminagraphy (Fig. 2) which 
clearly revealed the curvilinear rugal mark- 
ings as caused by a polypoid lesion visualized 
as a tumor protruding into the gas-filled 
cardia. 

Laparotomy revealed a large, firm, fungating 
tumor springing from the upper portion of the 
lesser curvature, with several firm metastatic 
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nodes. The liver was not involved. A total 
gastrectomy was performed. 

The pathologist described the lesion as a 
large, firm, friable mass on the lesser curvature 
measuring 8 by 7 cm. and extending 2 cm. 
above the mucosa. The extended 
through the serosa involving the gastrohepatic 
omentum which was adherent thereto. Diag- 
nosis was adenocarcinoma of the stomach with 
metastatic lymph nodes. 


process 


Comment. This case demonstrates the 
value of air insufflation of the stomach in 
visualizing the tumor mass and again re- 
veals the better detail by means of the 
laminagraphic study. Roentgenologically 
the findings might have been considered as 
atypically normal were it not for this special 
study. 

Case 1. Z. G. (Hosp. No. 312697), white 
male, aged seventy, in good health previous 
to present illness. Six weeks before admission 
the patient fainted upon arising, and a 
tarry stool followed. There was sharply local- 
ized epigastric pain, pressing in nature, not 
related to food, but relieved by belching and 
the passing of flatus. The patient lost 10 pounds 
during this period. Two weeks prior to admis- 
sion there was intermittent difficulty in swal- 
lowing. 

Physical examination revealed a loss of sub- 
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cutaneous fat, and the liver edge was palpable 
two fingers-breadth below the costal margin. 

Esophagoscopy was negative. Gastroscopy 
was likewise negative, except for a reddened 
mucosa and an increased amount of mucus. 

Laboratory examinations: normal blood find- 
ings; the gastric extraction on two occasions 
two weeks apart revealed free hydrochloric 
acid 20, total acidity 40, blood varying from 
I to 4 plus in the different samples, and a posi- 
tive lactic acid reaction. 

The gastrointestinal tract, roentgenologically 
studied on two occasions, including the special 
studies by air insufflation and laminagraphy, 
was negative. The esophagus, small intestine 
and barium enema study of the colon were 
likewise negative. 

Laparotomy revealed a firm flat neoplastic 
mass in the wall of the stomach adjacent to 
the lesser curvature about 1 cm. from the esoph- 
agus. No secondary deposits were found. 

The pathological report described the lesion 
as a flattened mass along the lesser curvature 
involving the muscularis and serosa. The lesion 
was 7 cm. in diameter with depressed center 
and slightly raised edges projecting 0.§ cm. 
above the mucosa from which it was sharply 
demarcated (Fig. 3). Microscopic study re- 
vealed an adenocarcinoma with metastases to 
the lower portion of the esophagus and lymph 
nodes. 


Fic, 2. See legend »—> 
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Fic. 2. Case 1. (4) Right prone oblique roentgenogram showing abnormal curvilinear rugal markings ot 
the cardia. (B) Roentgenogram of air-filled cardia portraying tumor. (C) Laminagram of air-distended 
cardia revealing the tumor with its scalloped border more definitely than B. (D) Photograph of surgical 


specimen with large nodular tumor outlined. 


Comment. Despite complete roentgen ex- 
amination of the stomach, a positive diag- 
nosis was not made. Since the surgical 
specimen revealed a rather flat neoplasm, 
with a depressed center, one must be guard- 
ed against a non-space-filling defect even 
though air contrast and laminagraphic films 
are employed. 


Case tv. J. D. (Hosp. No. 279870), white 
male, aged sixty-eight, complained of a burning 
pain in the epigastrium of four months’ dura- 
tion. Initially the distress followed meals but 
later it was concomitant therewith. For the 
first three weeks, vomiting relieved the pain. 
He had lost 38 pounds. Physical examination 
was negative. 
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the air into the small intestine rather than 
remaining in the stomach and distending 
it. Work is in progress at this institution 
employing a balloon to inflate the stomach 
as an aid in the visualization of cardiac 
tumors in order to avoid this cause of failure. 
It is felt that the balloon might also be of 
value in those cases in which the patient is 
unable to retain the air. 


Case v. F. H. (Hosp. No. 321541), white 
female, aged sixty-two, was admitted to the 
hospital because of progressive weakness of 
six months’ duration. There were intermittent 
attacks of dizziness and nausea but no vomiting, 
Three weeks before admission she became 
nauseated, vomited a glassful of bright red 
blood, followed by extreme weakness. Recent 
bone marrow studies were non-informative. 

Physical examination revealed generalized 
abdominal tenderness, most pronounced in the 
mid-epigastrium. A non-tender liver edge was 
Fic. 3. Case m1. Photograph of surgical specimen palpable two fingers-breadth below the costal 

portraying the plaque-like tumor bisected. Arrows margin. The spleen extended six fingers-breadth 

(cut section of tumor) show the thickness of the below the costal arch. 

mass. This tumor was not revealed by air in- 

suffation nor laminagraphy. 


Laboratory studies were within normal lim- 
its except for a hemoglobin of 50 per cent and 

Gastroscopy revealed a semi-obstruction at 2 red blood cell count of 2.2 million. 
the cardio-esophageal junction, findings con- 
sistent with a neoplasm high in the cardia. 

Two gastrointestinal series were made as an 
out-patient and were reported as negative. 
A third study in the hospital also was negative 
except for a questionable area of rigidity involv- 
ing the lesser curvature. The finding was 
deemed insufficient to be diagnostic. Insuffla- 
tion was unsuccessful as the air rapidly entered 
the lesser bowel, the stomach not distending. 
An infiltrating or gaping pyloric sphincter oc- 
casionally accounts for this phenomenon (Fig. 
4). 

Laparotomy was performed and an extensive 
neoplasm of the upper half of the stomach was 
found. The tumor extended posteriorly and 
involved the pancreas and aortic nodes. There 
were massive seedings throughout the peri- 
toneal cavity. The case was deemed inoperable 
and a biopsy was taken. Diagnosis—portion 
of omentum with metastatic carcinoma. 


Comment. Roentgen examination in the 
routine manner failed to visualize the lesion. 
Special air insufflation studies were at- 


Fic. 4. Case 1v. Unsuccessful attempt at air in- 
: : sufflation of the stomach due to loss of pyloric 
tempted but failed due to the patency of sphinteric action. Air is in lesser bowel loops. 


the pyloric sphincter and the passage of Laminagraphy in such instances is of no value. 


‘ 
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The gastrointestinal series revealed an area 
along the lesser curvature where peristaltic 
waves failed to pass. Due to this area of rigidity 
a neoplasm was suspected, and a second series 
with special air studies was performed. This 
examination revealed a soft tissue mass pro- 


Fic. 5. Case v. (4) Roentgenogram reveals an 
abnormal rugal pattern of the cardia simulating 
a tumor. (B) Erect roentgenogram of the air- 
distended stomach shows smooth tumor of the 
cardia interpreted as neoplasm but found at 
operation to be due to liver impression. (C) 
Laminagram of air-filled cardia revealing find- 
ings similar to B. It will be noted that there is 
no scalloping of borders in either B or C. We 
regard this as an important differential point. 


jecting from the medial portion of the fundus 
above the cardio-esophageal junction diagnosed 
as a fundal carcinoma (Fig. §). 

Surgery was advised but refused. She was 
discharged. 

Three months later, because of severe mid 
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epigastric pain, the patient was re-admitted 
for operation. No tumor was found. The liver 
was enlarged, cirrhotic and hob-nailed. Its im- 
print upon the cardia produced the shadow 
seen on the roentgenogram interpreted as a 
fundal neoplasm. 


Comment. The failure to reach a correct 
diagnosis in this case might have been due 
to the lack of sufficient laminagraphic sec- 
tions. The presence of a Levin tube intro- 
duced an artefact on some of the films that 
caused the appearance of a tumor with a 
scalloped border. Additional sections might 
have avoided this error and shown the 
smooth contour, thus enabling us to made 
a diagnosis of extragastric pressure on the 
fundus rather than intrinsic pathology. We 
have since experienced a similar type of 
shadow impinging upon the cardia which 
proved conclusively by means of air in- 
flation and laminagraphy to be a renal 
impression. 


CONCLUSIONS 


In those cases in which carcinoma of the 
upper half of the stomach is suspected, in 
addition to the usual gastrointestinal 
roentgen series, an attempt should be made 
to visualize the cardia by means of air 
insufflation and laminagraphic studies. No 
roentgen examination of a suspected lesion 
should be considered complete without 
them. Hence, we believe that in carcinoma 
of the cardia of the stomach, as far as earlier 
diagnosis is concerned, laminagraphy is of 
great value. We agree with those who be- 
lieve that this method more clearly visual- 
izes the presence, extent and the configura- 
tion of the tumor than the routine roent- 
genograms made after gastric insufflation 
alone. 

Great care must be given to differential 
diagnosis, having in mind essentially extra- 
gastric tumefaction in the left hypochon- 
drium encroaching upon the stomach wall. 
We consider the presence of a soft tissue 
tumor with smooth borders as doubtful of 
an intrinsic lesion, and feel more convinced 
of our diagnosis of a gastric neoplasm when 
a scalloped edge has been demonstrated. 


Robert L. Friedman and Milton G. Wasch 


SUMMARY 


1. Thirteen cases of carcinoma of the 
stomach are reviewed, with an evaluation 
of air insufflation of the stomach with rou- 
tine and laminagraphic studies as a means 
of earlier diagnosis of carcinoma of the 
cardiac end of the stomach. Of these, ten 
revealed definite evidence of the tumor, six 
of which were confirmed by laparotomy; 
the symptomatology and course of the re- 
maining four cases were clinically beyond 
doubt. There were three failures by this 
method: one proved to be cirrhosis of the 
liver; in the second instance, a patent pylo- 
rus prevented a satisfactory outline of the 
cardia; the third and most disconcerting 
error was due to a flat serpiginous neo- 
plasm which failed to encroach sufficiently 
upon the gastric lumen. 

2. The method of visualization of the 
tumor by means of laminagraphy is de- 
scribed. 

3. The scalloped margin of the tumor 
mass, as visualized on the laminagraphic 
study, is stressed as of diagnostic impor- 
tance in differentiating an intrinsic tumor 
mass from extrinsic pressure on the air- 
filled cardia of the stomach. 


Milton G. Wasch, M.D. 

871 Park Place 

Brooklyn 16, New York 
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OIL CONTRAST STUDY OF THE LOWER ESOPHAGUS 


By COSTANTINO ZAINO, 


M.D. 


Lincoln Hospital* 


BRONX, NEW YORK 


HE roentgen examination of the lower 

esophagus especially for the detection 
of varices has in the past not been entirely 
satisfactory. In spite of continuous techni- 
cal improvements, small lesions and vari- 
cosities in this area can be demonstrated 
only in a small percentage of cases. Hare’® 
was able to show varices in only about 15 
per cent of cases which later proved posi- 
tive at autopsy. Templeton‘ reports demon- 
strating esophageal varices in 40 per cent 
of his cases. Figures varying from 15 to 
50 per cent have been reported by other 
investigators.! 

In order to increase the percentage of 
correct roentgenological diagnosis of varices 
and other small lesions, it occurred to me 
that Gianturco’s oil contrast study of the 
stomach could also be used, in a modified 
form, for the examination of the lower 
esophagus. Gianturco? recommends that 
1/2 glass of barium be followed by an equal 
amount of mineral oil. This method pro- 
vides a satisfactory visualization of the 
gastric mucosal pattern, particularly of the 
fundus region. 

For the oil contrast study of the lower 
esophagus we have adopted the following 
technique as a routine procedure: 


As part of the usual gastrointestinal series 
and following roentgenoscopy, the patient is 


given 2 heaping teaspoons of barium paste of 


medium thickness and immediately thereafter 
2 ounces of extra heavy mineral oil. The usual 
prone and upright oblique and posteroanterior 
positions are taken except that views of the 
lower esophagus must be included on these 
films. 


This provides in all cases for a routine 
visualization of the lower esophagus and 
fundus by the double contrast method and 
serves as a screening for any lesion in this 
area. 


* Dr. Ernest Kraft, Chief of X-Ray Department. 
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Where special studies of the esophagus 
are indicated or where esophageal varices 
are suspected, polygraph views of the lower 
esophagus are taken as follows: 

The barium and mineral oil is given as above. 
The patient is then placed on the roentgeno- 
graphic table in an oblique prone position with 
the xyphoid process in center of a polygr raph. 
Films are taken (1) at rest; (2) in full inspira- 
tion; (3) during the Valsalva test; (4) in full 
expiration (Fig. 1). 

If it is desirable to take polygraph views 
while the patient is swallowing the mineral 
oil or immediately thereafter, the patient is 
first positioned on the tunnel and then given 
the barium and mineral oil as above. 


The advantage of this oil contrast meth- 
od over the ordinary technique is that the 
mineral oil washes down the excess barium 
and allows a residual layer to adhere to 
the wall of the esophagus for as long as 
five minutes in most cases. Also, the ad- 
herent barium and mineral oil coating pro- 
vide an ideal double contrast for demonstra- 
tion of the mucosal pattern. The first ex- 
posure made immediately after swallowing 
the mineral oil reveals the esophagus in the 
dilated stage and with effacement of the 
mucosal folds. At this stage, one can see 
the degree of distensibility and elasticity 
and whether or not there is rigidity in the 
lower esophagus (see Case 11). These find- 
ings are especially valuable when an early 
infiltrating lesion is suspected. The excess 
barium and mineral oil at the mixing stage, 
however, produces occasionally a lumpy 
granular or vacuolated contrast which is 
not entirely desirable or helpful for mucosal 
study. As soon as this excess has emptied 
into the stomach, the residual barium and 
mineral oil adhere to the wall so that a 
sharper and clearer image can be obtained 
for a longer period than without the min- 
eral oil. 

Multiple views at various stages of con- 
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ic. 1. Normal “oil contrast” polygraph. (1) At rest; (2) in deep inspiration; 
(3) Valsalva test; (4) in deep expiration. 


traction and relaxation of the esophagus 
are essential for the demonstration of var- 
ices. Unless the veins are visualized while 
congested, varicosities are missed. This 
probably accounts for the failure of the 
roentgenographic diagnosis of varices in 
cases where they are seen endoscopically 
or found at postmortem, particularly in 
early or minimal changes. 

So far we have had encouraging results 
as seen by the following 2 case reports: 


REPORT OF CASES 


Case 1. Esophageal varices. M. S., white 
male, aged thirty-six, admitted to Lincoln 
Hospital on September 15, 1950, because of 
the sudden vomiting of large amounts of blood 
without pain, and giving a history of severe 
similar episodes in the past eight years. During 
this time he had had intermittent attacks of 
epigastric burning relieved by alkali. He used 
to be a heavy drinker. Gastrointestinal series 
have been persistently negative for peptic 
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Fic. 2. Case 1. Oil contrast polygraph illustrating the presence of esophageal varices. 


ulcer. At one time esophageal varices were 
suspected but never demonstrated. On admis- 
sion, physical examination was _ essentially 
negative except for the acute anemia and an 
enlarged spleen. The prothrombin time was 
elevated to twenty-three seconds. The patient 
was treated with transfusions and vitamin K 
injections. He improved. A gastrointestinal 
series and usual esophagus studies done three 
days after admission showed moderate thicken- 
ing of the rugae of the esophagus and stomach. 
Oil contrast study, however, beautifully demon- 
strated the presence of esophageal varices 


(Fig. 2). 


Case 11. Carcinoma of the esophagus. C. J., 
white male, aged sixty-nine, admitted to 
Lincoln Hospital on January 17, 1951, com- 
plaining of vomiting and upper abdominal 
pains of two weeks’ duration. A known alco- 
holic. Physical examination was essentially 


negative. Blood chemistry studies favored a 
diagnosis of cirrhosis of the liver. Roentgeno- 
grams were suggestive of a filling defect in the 
lower esophagus. Esophagoscopy showed muco- 
sal changes reported as varices. Oil contrast 
films demonstrated the presence of a rigid ir- 
regular lower esophagus characteristic of an 
infiltrating carcinoma. The patient died nine 
days later of congestive failure. Postmortem 
examination showed the presence of an infiltrat- 
ing carcinoma of the lower esophagus, hob nail 
cirrhosis of the liver and arteriosclerotic heart 


disease (Fig. 3). 


It is hoped that by this method more ac- 
curate and earlier diagnosis of esophageal 
varices may be made; that the diagnosis 
of hiatus hernia will be simplified, particu- 
larly in the small unsuspected cases, and 
that the early diagnosis of small infiltrating 
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Fic. 3. Case mu. Oil contrast views illustrating area of rigidity in the lower esophagus 
characteristic of an infiltrating carcinoma. 


lesions in the lower esophagus may become 
possible. 

Since we have been using this technique 
routinely, 3 minimal or early cases of 
esophageal varices have been detected in 
patients with cirrhosis of the liver where 
ordinary barium studies had_ previously 
failed to disclose pathological changes. 
Asymptomatic and small hiatus herniae 
have also been detected by this method 
which might otherwise have passed un- 
noticed. 

CONCLUSION 

1. A method for oil contrast study of the 
lower esophagus is described. 

2. The method has proved valuable in 
the detection of esophageal varices, hiatus 


hernia, and carcinoma of the lower esopha- 
gus. 
3. Two illustrative cases are reported. 


309 Bedford Park Boulevard 
Bronx, New York 


REFERENCES 


1. Fatomir, J. M. In: The 1950 Year Book of Radi- 
ology. Edited by F. J. Hodges and others. Year 
Book Publishers, Inc., Chicago, 1950. 

2. Gianturco, C. Examination of stomach by “oil 
contrast.” Radiology, 1950, 55, 174-177. 

3. Hare, H. F., Strveus, EstHer, and Rvuorr, 
F. A. Esophageal and gastric varices, with re- 
port of case. S. Clin. North America, 1948, 28, 
729-732. Abstr. in Radiology, 1949, 52, 755. 

4. TempLeton, F. E. X-Ray Examination of the 
Stomach. University of Chicago Press, Chicago, 
1944. 


| 945 
| 


June, 1952 


THE USE OF FILTERS TO CONTROL RADIATION 
EXPOSURE TO THE PATIENT IN 
DIAGNOSTIC ROENTGENOLOGY* 


By E. DALE TROUT, B.S., Sc.D., JOHN P. 


INTRODUCTION 


HE subject of small doses of radiation 

exposure to roentgenologists and tech- 
nicians has received serious consideration 
over a period of many years. The exposure 
to the patient, until recently, was con- 
sidered almost entirely from the standpoint 
of acute effects, v/z., epilation and erythema. 
So well has this part of the problem been 
studied and reported that acute effects, 
as encountered today, are the result of 
either carelessness or lack of knowledge on 
the part of untrained workers. 

Of more recent interest and concern 1s 
the matter of exposure to the patient 
received during the course of a diagnostic 
examination. The exposure due to roent- 
genoscopic examinations has been the sub- 
ject of many reports, but the exposure 
received by the patient as a result of the 
roentgenographic procedure has been stud- 
ied chiefly from the viewpoint of finding 
out what intensities and total doses were 
involved in these procedures. There are a 
few references in the literature reporting on 
efforts to reduce the exposure. These have 
to do chiefly with the influence of distance 
on the surface dose. While the distance 
factor has been used effectively in reducing 
the exposure in roentgenoscopy, it is 
limited in its application in roentgenog- 
raphy due to the limitation of the Bucky 
grid which operates effectively over large 
fields at the distance for which it is de- 
signed and none other. 

During a period of intense study in the 
use of high kilovoltage roentgenography a 
few years ago, it became apparent that the 
filtration of the beam between the tube and 
the patient had a marked effect upon the 
patient exposure. It was also noted that 
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considerable variation in the filtration had 
little or no effect on the resulting roentgeno- 
gram or the factors used to attain it. As a 
result of these observations, work has been 
done to study the influence of filtration on 
the incident beam, the transmission 
through the part, the dose within the part 
and the effect on the roentgenogram. 

Because of the increased portion of the 
total population now receiving radiation 
from so many sources, it may well be that 
the long term effects of doses too small to 
produce an acute effect are important. 
Certain it is that in view of the increased 
use of radiation in all its forms to such a 
large percentage of our people, there is an 
obligation on the part of all who use radi- 
ation to subject the patient to as small a 
dose as is consistent with an adequate 
examination. Anything that can be done to 
reduce the dose will be a step in the right 
direction. The acute effects and well estab- 
lished principles to prevent them were the 
result of sad experiences to early patients 
and radiation workers. It is hoped that we 
will become aware of and establish limita- 
tions to prevent the non-acute and long- 
term effects of small doses of radiation 
which presently appear to be non-reversible 
once the effect has been initiated and which 
may not be restricted in their influence to 
a single generation. 

It is the aim of this paper, along with 
those who have reported previous work, to 
make roentgenologists and_ technicians 
aware of the influence of some of the 
roentgenographic factors on this matter of 
the diagnostic patient dose. 


EQUIPMENT AND INSTRUMENTS 


The equipment used for this study con- 


* Presented at the Fifty-second Annual Meeting, American Roentgen Ray Society, Washington, D. C., Sept. 25-28, 1951. 
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sisted of a 130 kv. (peak), 500 ma., full 
wave, 60 cycle diagnostic unit of conven- 
tional design, a high voltage rotating 
anode tube and a fixed focus tube. The 
roentgen-ray table was equipped with a 
16:1 reciprocating grid and a phototimer. 
The phototimer was used for exposures up 
to 100 kv. (peak). Above 100 kv. (peak) 
an impulse timer was used. A Standard 
Electric Time Company Cycle Counter 
was connected to the phototimer to deter- 
mine the exposure time as controlled by the 
phototimer. 

All physical measurements were made 
using a 25 r Victoreen thimble chamber 
which had been calibrated at the National 
Bureau of Standards at voltages from 1o 
kv. to 1 mev. at half-value layers of 0.06 
millimeter of aluminum to 4 millimeters 
of lead. The 25 r chamber was used with a 
charging and reading instrument having a 
null-type amplifier making it possible to 
read changes in chamber potential of as 
little as 1 volt full scale. 

For phantom studies a phantom made 
of a loaded plastic material devised by 
D. E. A. Jones was used. 


INTENSITY OF BEAMS 


The influence of the inherent filtration 
of the roentgen tube and of added filter 
on the intensity of the incident beam 
was the first subject studied. Our results 
did not vary greatly from that reported by 
other workers, most of whom had reported 
the intensity in connection with studies 
of the dose received in a roentgenographic 
examination. The intensity for a given 
voltage and current is slightly lower with 
the high voltage rotating anode tube 
because of the increased inherent filtration. 
These intensities have been tabulated in 
milliroentgens per milliampere second at a 
distance of 1 meter for voltages from 50 
kv. (peak) to 130 kv. (peak) and for 
added filtrations up to 3 mm. of aluminum 
(Tables 1 and 11). 

The half-value layers for the various con- 
ditions concerned are shown in Tables 11 
and Iv. 
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TABLE | 


RADIATION INTENSITY USING A HIGH VOLTAGE 
ROTATING ANODE TUBE 


Filter 
Milliroentgens/Milliampere-Second 
at 1 Meter 
None 7.6 10.2 13.3 18.4° °29.6 
o.5mm.Al 4.8 6.8 9.2 13.2 16.8 20.4 
1.omm.Al 3.2 4.6 6.3 9.6 12.0 16.9 
Al 1.54 2:2 34 
3.0mm. Al 3.1 5.8 9.2 
II 


RADIATION INTENSITY USING A STATIONARY 
ANODE TUBE 


Kilovolts (Peak) 


60 70 85 100 

Kilter 
Milliroentgens/ Milliampere- 

Second at 1 Meter 

None 11.6. 1456. 16:8. 
0.5 mm. Al 5.0 7.4 9.8 14.0 17.0 
1.o mm. Al 3-3 48 6.7 10.0 142.8 
3.0 mm. Al 


It is not possible to tabulate the intensity 
for any single distance and have it uni- 
formly useful because of the wide variation 
in focal-skin distance, for in roentgenog- 
raphy the fixed distance is the focal-film 
distance and the focal-skin distance varies 
with the thickness of the part. The inverse 
square law can be used within practical 
limits to calculate the dose at other dis- 
tances. For those who prefer to work in the 
English rather than the metric system, 
adequate calculations may be made using 
a factor of 40 inches instead of 1 meter. 

The first thing that is readily apparent, 
of course, is that adding even small 
amounts of filtration reduces the dose 
rate by a large factor. Over the working 
voltage range for either tube 1 mm. of 
aluminum can be depended upon to reduce 
the dose by approximately 60 per cent, 2 
mm, of aluminum by a factor of about 80 
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TABLE III 


RADIATION QUALITY USING A HIGH VOLTAGE 
ROTATING ANODE TUBE 


Kilovolts (Peak) 
Filter 50 60 70 85 100 130 


Half-Value Layer—mm. Al 


None 0.75 0.83 0.88 oO.g1 1.00 1.20 
o.$mm.Al 0.90 1.00 1.18 1.35 1.60 1.95 
1.0mm.Al 1.05 1.25 1.40 1.54 1.95 2.90 
2.0mm. Al 1.20 1.55 1.75 1.95 2.90 4.1 
3.0mm. Al 2.50 3.60 4.8 
LV 
RADIATION QUALITY USING A STATIONARY 
ANODE TUBE 
Kilovolts (Peak) 
Filter 50 60 70 85 100 
Half-Value Layer—mm. Al 
None 0.70 0.80 0.83 0.86 0.95 
1.0 mm. Al 0.99 1.22 1.38 1.50 1.93 
2.0 mm. Al 1.38 1.75 1.92 2.91 
3.0 mm. Al 2.48 3.60 
per cent at So kv. (peak), about 7o per 


cent at 100 kv. (peak) and about 60 per 
cent at 130 kv. (peak). 

How little the effect of added filtration 
of this order may have on the resulting 
roentgenogram will be apparent from what 
follows. 


TRANSMISSION THROUGH THE 


The radiation that is transmitted 
through the part is the useful radiation in 
making the roentgenogram. In the light of 
present understanding the radiation that is 
not transmitted through the part can pro- 
duce no useful effect. The aim should be 
to get as much of the total radiation 
through the part as is consistent with a 
satisfactory diagnostic film. For the infor- 
mation it might shed on this problem and 
on other problems of incidental nature, 
studies of the transmission through a 
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phantom were made over the complete 
range of voltage and filtration. This infor- 
mation is reproduced in the form of curves 
for voltages of 50, 70, 85, 100 and 130 kv. 
(peak) in Figures 1, 2, 3, 4, 5. 

It will quickly be noted that such 
curves resemble those taken in aluminum 
or copper for use in radiation therapy. 
There is considerable information to be had 
from these curves once one is accustomed 
to their use. The slope of the curve is a 
measure of contrast. The difference in 
level at any thickness is a measure of the 
relative exposure needed to make the 
roentgenogram. 

All this points to a relatively low trans- 
mission at the voltages usually used for a 
given part thickness. The addition of filter 
increases the transmission by a _ large 
factor, at the same time reducing the 
incident dose. Only a very small portion of 
the incident radiation is used in making 
the roentgenogram. There would appear to 
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Fic. 1. Phantom transmission curves for 
50 kv. (peak). 
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Fic. 4. Phantom transmission curves for 


100 kv. (peak). 


Fic. 5. Phantom transmission curves for 


130 kv. (peak). 
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Fic. 7. Depth dose curves for 70 kv. (peak) 8 by 10 inch field. 
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Fic. 9. Depth dose curves for 100 kv. (peak) 8 by 10 inch field, 
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be no reason why filtration could not be 
used to absorb some of the radiation that 
is absorbed by the part and which contrib- 
utes nothing in the production of the roent- 
genogram. From the slope of these curves 
it would appear that the quality of the 
resulting roentgenogram would not be 
materially altered by the additional filtra- 
tion. It would further seem that the 
increase in exposure time would not be in 
proportion to the decrease in the incident 
dose. Assuming that there is no change in 
the diagnostic quality of the roentgeno- 
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to determine the influence of this in its 
long time effect on the patient. It was 
thought worthwhile, however, to include 
depth dose data for the use of those who 
may find it of significance. 

Data of this kind readily available for 
use in roentgen therapy are of necessity 
restricted to higher voltages and smaller 
fields than those usually used in diagnostic 
procedures. Depth doses for an 8 by to 
inch field and a 14 by 17 inch field were 
determined at voltages of 50, 70, 85, 100 
and 130 kv. (peak) (Fig. 6 to 15). 


TABLE V 


DOSE FACTORS FOR PELVIS ANTEROPOSTERIOR 


Focal-Film Distance—go inches 


Focal-Skin Distance 


Skin Dose 


Filter Ma-Sec. (in air) 
Milliroentgens 
60 kv. (peak) 
None 141 2,380 
o.§ mm. Al 161 1,830 
1.0 mm. Al 164 1,260 
3.0 mm. Al 214 464 
85 kv. (peak) 
None 41 1,250 
0.5 mm. Al 41 860 
1.0 mm. Al 46 680 
3.0 mm. Al 55 290 
130 kv. (peak) 
None 12 593 
1.0 mm. Al 12 320 
2.0 mm. Al 12 227 
3.0 mm. Al 12 180 


gram, added filtration can be used to 
reduce the patient dose by absorbing much 
of the unused radiation. 


DEPTH DOSE 


It is to be expected that the reduction in 
the incident dose and the increase in 
transmission would be accompanied by 
some change in the distribution of the 
radiation within the part. The soft radi- 
ation absorbed by the filters would lead 
to an increased percentage depth dose. It is 
not within the scope of these investigators 


30 inches 


Transmitted 
Dose in Milliroentgens at 


Dose in 
Milliroentgens 
2 cm. o cm. 
through Part 
1 ,060 227 24 
989 220 25 
793 206 26 
401 114 25 
711 203 25 
$76 1gO 26 
153 27 
302 113 26 
409 140 29 
314 125 30 
254 109 29 
220 IOI 28 


The procedure used in making these 
determinations varied from that used in 
taking therapy data in that a fixed phan- 
tom thickness was not always maintained 
below the chamber. The phantom thick- 
ness was fixed at the maximum and data 
taken by moving the chamber down in the 
phantom so that a decreasing phantom 
thickness resulted as the chamber was 


moved deeper into the phantom. The 
phantom was supported on a sheet of 
bakelite similar to that used in diagnostic 
tables so that at the maximum phantom 
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thickness there was still this piece of bake- 
lite below the chamber. Over the range of 
voltages reported here, an increased phan- 
tom thickness below the chamber did not 
appear to produce a significant difference 
in the readings. At comparable qualities of 
radiation, the data obtained appear to be 
consistent with that found in roentgen 
therapy tables if the data are extrapolated 
to the field sizes in which we are interested. 

In order to facilitate the use of the depth 
dose curves, the surface dose was plotted 
as the percentage of the air dose. With 
this and the preceding information it is 
possible to determine the incident dose, the 
depth dose, and the transmitted dose for 
diagnostic procedures. This has been done 
for pelvis roentgenograms taken on the 
same patient at 60, 85, and 130 kv. (peak) 
and is reproduced in Table v. This readily 
indicates the reduction in the skin dose and 
depth dose as the voltage and filtration are 
increased. The conclusion that can be 
drawn is that the highest voltage and 
thickest filter consistent with adequate 
contrast for diagnosis should always be 
used to reduce the patient dose. As the 
exit surface is approached, the depth dose 
approaches a constant value and at the 
table top is, within the limits of our meas- 
urements, a constant for any given voltage. 
This is to be expected if a constant film 
density is to be maintained. The influence 
of the grid on the exit radiation is now 
being studied since this will be reflected 
into the radiation that reaches the film. 
It must, of course, be borne in mind that 
this information is based on a phantom of 
homogeneous composition, a condition 
which does not prevail within the patient. 
Within the limits of experimental proce- 
dure, however, this is a condition which 
cannot be readily altered. Some idea of 
what occurs within a non-homogeneous 
part can be obtained from the excellent 
work of Spiers and of Wilson. 


ROENTGENOGRAMS 


Roentgenograms were made of parts 
ranging from the lateral elbow to the lateral 
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Fic. 10. Depth dose curves for 130 kv. (peak) 


8 by 10 inch field. 


lumbar spine. Within its working range, the 
phototimer was used to bring the films to 
uniform density as filter was added. From 
the cycle counter it was possible to deter- 
mine the exposure time and thus compute 
the exposure in milliampere-seconds and 
by both direct measurement and computa- 
tion the dose reaching the skin of the 
patient. Tables showing these factors for 
various parts were prepared. From these 
tables it will be seen that the dose is re- 
duced by a much greater factor than the 
increase in exposure time as filter is added. 
It will also be seen that increased voltage 
reduces the patient dose (Tables vi to x). 

It is dificult to appraise the diagnostic 
value of a roentgenogram from slides or 
printed reproductions. The best that can be 
done is to photograph a complete series of 
roentgenograms simultaneously and _ this 
has been done to produce Figures 16, 17 
and 18. 

Krom these reproductions it may be 
noted that there is virtually no difference 
in the quality of the roentgenograms for 
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DEPTH DOSE 
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added filtrations up to 2 mm. of aluminum 
at voltages up to 70 kv. (peak); above 70 
kv. (peak) 3 mm. of aluminum (or 0.1 mm. 
of copper) produces no significant changes 


TABLE VI 


COMPARATIVE EXPOSURE 
PELVIS 
60 kv. (peak), 40 inch focal-film distance, 
18 cm. patient 


Skin 


Milli- Dose 
Filter ampere- Factor (in air) Factor 
Seconds Milli- 
roentgens 
None 141 1.00 2,380 I. 
0.5mm. Al 161 1.14 1,850 0.78 
1.0mm. Al 164 1.17 1,270 0.53 
3.0mm. Al 214 1.52 465 0.20 
Taste VII 
COMPARATIVE EXPOSURE 
PELVIS 


85 kv. (peak), 40 inch focal-film distance, 
18 cm. patient 


Skin 


Milli- Dose 
Filter ampere- Factor (in air) Factor 
Seconds Milli- 
roentgens 

None 41 1.00 1.00 
0.5mm. Al 41 1.00 860 0.70 
1.0mm. Al 46 1.12 684 0.56 
3.0mm. Al I 0.23 


55 34 287 


Tasce VIII 
COMPARATIVE EXPOSURE 
PELVIS 
130 kv. (peak), 40 inch focal-film distance, 


Milli- Dose 
Filter ampere- Factor (inair) Factor 
Seconds Milli- 
roentgens 
None 12 1.00 590 1.00 
1.0 mm. Al 12 1.00 324 0.54 
2.0 mm. Al 12 1.00 230 0.39 
o.1 mm. Cu 12 1.00 170 0.28 
0.25 mm. Cu 12 1.00 gl 0.15 


E. Dale Trout, John P. Kelley and George A. Cathey 


JUNE, 1952 


in the roentgenogram. At 130 kv. (peak) 
and thick parts even 0.25 mm. of copper 
does not appear to alter the roentgenogram. 
In the higher voltage range, the photo- 
timer cannot detect the addition of 0.5 mm. 
of aluminum. At 130 kv. (peak) filtration 
up to 2 or 3 mm. of aluminum can be added 
without any change in exposure time. 
Before starting this work there was some 
fear that increased filtration might either 
alter the contrast of the roentgenogram or 
bring about an undesirable result by re- 
ducing the density of the unprotected por- 
tion of the film. Thus far, neither of these 
difficulties has been encountered. A review 
of roentgenograms made fifteen or more 
years ago does show that in the case of 
chest roentgenography as little as 1 mm. of 
aluminum produced a marked decrease in 


TaBLe IX 
COMPARATIVE EXPOSURE 
LATERAL LUMBAR SPINE 
85 kv. (peak), 40 inch focal-film distance, 
23 cm. patient 


Skin 


Milli- Dose 
Filter ampere- Factor (in air) Factor 
Seconds Milli- 
roentgens 
None 7 1.00 2,450 1.00 
o.§ mm. Al 72 1.00 1,720 0.70 
1.0mm. Al 76 1.06 I ,290 0.53 
3.0mm. Al 89g 1.23 526 0.22 
TABLE X 


COMPARATIVE EXPOSURE 
LATERAL LUMBAR SPINE 
130 kv. (peak), 40 inch focal-film distance, 
23 cm. patient 


Skin 
Milli- Dose 
Filter ampere- Factor (in air) Factor 
Seconds Milli- 
roentgens 
None 16 1.00 895 1.00 
1.0mm. Al 17 1.06 538 0.60 
2.0mm. Al 18.5 1.15 404 0.45 
o.rmm. Cu 20 1.25 321 


| 
Skin = 
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Fic. 16. Anteroposterior views of pelvis. Roentgenograms taken at 60 kv. (peak), no filter to 3.0 mm. Al. 


the density of the unprotected portion of 
the film. This does not presently appear to 
be true. It is believed that improvement 
in film emulsions might have brought this 
about. Some of the emulsion characteristics 


necessary for high quality industrial roent- 
genography appears to have been reflected 
into modern medical emulsion techniques. 

In addition to roentgenograms of pa- 
tients, a series of exposures was made 
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Fic. 17. Anteroposterior views of pelvis. Roentgenograms taken at 85 kv. (peak), no filter to 3.0 mm. Al. 


using an aluminum step-block similar to the various section thicknesses with the 
that widely used in roentgenographic filters and voltages used indicates how 
calibration. A plot of the film density for little the density varies over a wide range 
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Fic. 18. Lateral views of lumbar spine. Roentgenograms taken at 130 kv. (peak), no filter to 0.1 mm. Cu. 


of thicknesses when the exposure is con-_ special reason to reduce the patient dose to 
trolled to bring about a uniform density a minimum. To determine the doses in- 
for one of the middle thicknesses (20 mm.) volved and to test our conclusions as to 
(Fig. 19). the ease with which filters could be used, 

In pregnancy examinations there may be we asked Drs. House and Clarke of 
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0 5 l 2 mm.Al. 9) 5 1 3 mn.Al. 0 2 mn.Al. ol -25 mm.Cu. 
60 Kilovolts (Peak) 85 Kilovolts (Peak) 130 Kilovolts (Peak) 


Fic. 19. Aluminum stepblock roentgenograms for 60, 8¢ and 130 kv. (peak). 


Oneonta, New York, to make a series of grams. An analysis of the factors involved 
exposures at 100 kv. (peak) using no filter, is shown in Table x1. 

1, 2, and 3 mm. of aluminum without any 
change in technique on the next such 
examination done by them. The resulting In conclusion, we would say—-use 2 mm. 
roentgenograms reproduced in Figure 20 aluminum at voltages from 50 to 70 kv. 
show no significant differences in the first (peak), use 3 mm. aluminum at voltages 
three films. The one made using the 3 mm. above 70 kv. (peak), and up to 0.25 mm. 
filter is slightly reduced in density although copper above too kv. (peak). Use the 
the variation throughout the series is not highest voltage consistent with the con- 
greater than that usually encountered in trast needed for diagnosis. And, finally, let 
the course of a day’s work in many hos- us take as our creed this quotation from the 
pitals. An increase of 20 per cent in ex- preface to the National Bureau of Stand- 
posure time would have brought the film ards Handbook 41: “With the increasing 
density up to that of the other roentgeno- use of radiation and of materials emitting 


CONCLUSION 


TABLE XI 
DOSE FACTORS FOR PREGNANCY EXAMINATION 


Focal-Film Distance— o inches 
Focal-Skin Distance—2g9 inches 


Transmitted 
Skin Dose Dose in Milliroentgens at tne 
Filter Ma-Sec. (in air) SEER Milli 
Milliroentgens 3 cm cm Milliroentgens 
100 kv. (peak) 
None 40 475 292 100 12 
1.0 mm. Al 40 253 222 76 12 
2.0 mm. Al 40 169 172 64 11 
3.0 mm. Al 40 I 


22 135 56 IO 


| 

26 26 26 

23 23 
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Fic. 20. Pregnancy roentgenograms; 100 kv. (peak), no filter to 3.0 mm. Al. 


radiation, it is necessary for the medical eases. Current methods and _ practices 
profession to exercise great caution and should be reviewed to see whether the 
restraint in the use of x-rays for diagnosis same result could be obtained with less 
and the treatment of non-malignant dis- radiation.” 
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The authors are indebted to Drs. LeRoy House 
and John Clarke for their help in providing the preg- 
nancy roentgenograms; and to the many roent- 
genologists and radiation physicists whose advice and 
suggestions have aided and guided us in this work. 


4855 Electric Ave. 
Milwaukee 14, Wisconsin 
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DISCUSSION 

Dr. F. O. Coz, Washington, D. C. This is 
a very timely subject. The study was well 
conceived and excellently executed. It is es- 
pecially timely as we are being warned by our 
insurance companies and by other sources of 
the problems of lawsuits against the medical 
profession. This is a peculiar way to approach 
this problem. Today the persons who have not 
are trying to get. The population in general is 
being informed of the effects of radiation not 
“x-ray burns” or “erythema doses” but the 
“effects on F, and F»2 generations.” 

The details of the subject have been well 
covered by the essayists. I have not seen any 
recent accidents in the way of excessive radi- 
ation from roentgenographic studies, and we are 
not so much concerned with immediate results 
of radiation but the effects on the male and 
female gonads. Dr. Ramsey Spillman called 
our attention to this a long time ago with so 
much emphasis that it seemed risky to make 
an exposure of the pelvis of either a male or 
female. Because of my work on pelvimetry | 
am sure that the subject presented is well 
taken and I will institute the use of filters. 

It has been proved to my satisfaction from 
carefully studying the original films which Mr. 
Trout presented that it is impossible to see 
any change in the diagnostic properties of the 
roentgenograms of all of the parts of the body 
taken with the exception of the chest. The 
addition of filters in the taking of the chest 
reduced the density of the film and thus the 
contrast areas, though the detail was well seen. 

Dr. Trout has indicated that the addition of 
2 mm. of aluminum is about correct for inter- 
mediate voltages. He suggests that we go to 
3 mm. for the higher voltages. I am not ready 
to concur in this until a trial has been made. 
Two millimeters reduced the dosage on the 
skin to about one-third. The reduction was as 
high as 66 per cent in some cases and of course 
there is a corresponding difference in the depth 
dose. 

One thing I would like to have the essayist 
do is to present this matter in a simplified 
form that can be easily explained to the tech- 
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nicians. Technicians are making most of the 
roentgenographic exposures in our office and | 
believe they are doing the same throughout the 
country. We cannot make most of the ex- 
posures as we once did. Many radiologists who 
do not have a large number of roentgenographic 
units will have to be changing filters quite 
frequently for different voltages. I will immedi- 
ately institute the use of 2 mm. of aluminum 
in all of the roentgenographic work of the torso 
except the chest. This is especially necessary 
in pelvimetric studies and views of the gastro- 
intestinal tract. 

This subject is presented at a time which 
seems a longer period from the earlier days in 
which adequate filters were used. With the 
institution of the Potter-Bucky diaphragm, 
roentgenographic exposures were made on a 
shotgun plane instead of using a rifle as in the 
early days with small cones. Adequate filters 
were used with the gas tubes. It is time that 
we followed the suggestion of Mr. Trout and 
for numerous reasons institute the use of filters. 


Miss Lituian E. Jacopson, New York, New 
York. I wonder how many private offices are 
adequately protected for this quality of radi- 
ation insofar as secretaries, technicians, and 
others are concerned. We think in terms of 
protection of the patient; the people working in 
the offices are there all day and the penetration 
of this radiation is greater than that for which 
the office and tube housing have been designed. 


Dr. Rospert R. Newe tt, San Francisco, 
California. It is awfully hard to get rid of the 
old superstititon that the lower the voltage, 
the brighter the picture and the more you can 
see in it. I don’t know of very many injuries to 
patients by diagnostic radiation except through 
gross carelessness, but we are getting more 
sensitive all the time to the possibility of 
remote effects from radiation injuries and we 
ought to be watching out to reduce the amount 
of roentgen radiation that we give our patients 
everywhere we can, even small amounts. It is 
quite clear that these filters removed two- 
thirds or three-quarters of the roentgen radi- 
ation that reached the patient, but they only 
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removed one-sixth of the roentgen radiation 
that reached the film. Surely one is willing to 
pay a price of one-sixth in order to save the 
patient three-quarters. 

In regard to the chest, it is not hard to show 
that you can actually do a better job of seeing 
fuzzy, faint infiltrations in the lungs if you will 
use 100 kv. with 3 mm. of aluminum filter than 
you can at any softer quality. Our prejudice 
in favor of low voltage is not only inefficient 
and bad for the patients, but it also does injury 
to our diagnostic acumen. We will do better in 
looking for pulmonary lesions to use high vol- 
tage and a filter. 


Dr. E. T. Leppy, Rochester, Minnesota. For 
a long time I have been interested in injuries 
resulting from roentgenologic diagnostic pro- 
cedures and I have written about some of the 
ways in which they might be prevented. The 
presentation by Dr. Trout of their method of 
producing roentgenograms by a_ precision 
technique in which high voltage and filtration 
are used is, it seems to me, a noteworthy step 
toward greater safety and therefore one that 
merits prompt adoption. 


Dr. Trout (closing). In answer to Dr. 
Jacobson’s query, I think there may be a 
solution to that problem. Dr. Braestrup is in 
the audience and he has done more on this 
than anybody I know and I think could prob- 
ably answer it much more factually and much 
more readily. I have the feeling that, due to the 
fact that when the higher voltage is used, the 
exposures are so much shorter, in the long run 
the total dose of scattered radiation at the 
technician’s position may not be as much as 
we might assume. 

I know nothing about it for we have made no 
attempt to analyze it. Protection around 
diagnostic installations until recently was based 
on about 8§ or 100 kv. as recommended in 
Handbook 20. 

Dr. Newell has a very interesting paper on 
the subject that he mentioned here, the use of 
filters in chest work. I heard his paper in 
Denver; it is an excellent presentation and 
scientifically sound. 


June, 1952 
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ARCINOMA of the liver, primary and 

secondary, and of the extrahepatic 
biliary tract is usually not amenable to 
surgical removal, nor have these malig- 
nancies responded satisfactorily to external 
radiation therapy. Malignancy of the bil- 
lary tract, therefore, has a uniformly bad 
prognosis. It occurred to us that the use 
of radioactive isotopes as sources of direct 
radiation might prove to be more highly 
specific than radiation therapy by means of 
exposure to roentgen rays or implantation 
of radium. We believed it would be possible 
to selectively irradiate the liver and the 
extrahepatic biliary system with tetra- 
iodophenolphthalein containing radio- 
active iodine (I). The concentration of 
tetraiodophenolphthalein in the gallbladder 
for use in cholecystography was discovered 
by Graham and Cole.'! The use of such a 
compound of radioactive tetraiodophenol- 
phthalein would give the opportunity to 
observe the effect of beta and gamma radi- 
ations it emitted on normal and malignant 
tissue within the body, as well as on the 
bile, blood and urine. 

A compound of tetraiodophenolphthalein 
was prepared by one of us (V.H.W.) in 
which radioactive iodine (I'*!) was incorpo- 
rated. The radioactive iodine was obtained 
from the Clinton Laboratories at Oak 
Ridge, Tennessee. With one exception, the 
iodine obtained from Oak Ridge had been 


freed from the bulk of tellurium and was 
in the form of an aqueous solution of 
sodium iodide. From May 5, 1947, to July 
I, 1948, twenty-five chemical runs were 
made, incorporating in each instance about 
35 millicuries of iodine 131 into about 3.5 
gm. of sodium tetraiodophenolphthalein. 
There was minimal decay during transit 
of the I'*! whose half-life is eight days. 
Protection against radiation hazards was 
maintained at all times. 


Procedure Used in Production of Radioactive 
Sodium Tetraiodophenolphthalein. In outline, 
the procedure consisted in (1) liberation and 
extraction of free iodine from the solution as 
received from Oak Ridge. This was accom- 
plished by acidification, oxidation by sodium 
nitrite and then extraction by carbon tetra- 
chloride. The radioactive iodine was extracted 
from the carbon tetrachloride by sodium 
hydroxide and, after acidification, was mixed 
with the main quantity of ordinary iodine 
monochloride used for iodination; (2) iodina- 
tion of a freshly precipitated mixture of 
phenolphthalein and tetraiodophenolphthalein 
by stirring with the iodine monochloride mix- 
ture containing the radioactive iodine; (3) 
purification and solution of the product. 

For the extraction there were used two 125 
milliliter separatory funnels with glass stoppers 
on a suitable rack. The iodination vessel con- 
sisted of a 200 cc. 3 neck flask fitted in the 
center opening with a glass stirrer driven by a 
variable speed motor. One of the side openings 


* We are indebted to Martin D. Kamen, Ph.D. for aid in making the dosage calculations given in this paper. 
t Formerly of the Mallinckrodt Institute of Radiology, St. Louis; now at Seton Hospital, Austin, Texas. 
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was provided with a thermometer, the other 
being used for charging and sampling. Rubber 
stoppers were used. The flask, during the 
reaction, was vented only through the glass 
tube used as a bearing for the stirrer. For filtra- 
tions and preparing the final solution two or- 
dinary 500 cc. suction flasks were used with 
a sintered ylass filter (pyrex “F” grade) of 
about 50 ml. capacity. There was provided a 
wash bottle with rubber extensions so that it 
could be used without the operator’s face 
being close to the point of application. 

Distilled water for making up the final 
product was prepared by charging the still 
with about 700 ml. of distilled water and 0.5 
gm. KMnQ,. The first 200 ml. of distillate was 
rejected, after which 150 ml. was collected for 
use and stored in a sterilized 500 ml. Erlen- 
meyer flask plugged with cotton. If not used 
immediately, it was stored not longer than one 
day in the refrigerator. 

Special reagents required were: 
Tetraiodophenolphthalein 
Phenolphthalein 
Sodium hydroxide solution 

wt. vol.) 

Concentrated hydrochloric acid (36 per cent HCl by 
weight) 

10 per cent hydrochloric acid 

N/1 sodium hydroxide 

N/1 hydrochloric acid 

Sodium bisulfite 

Carbon tetrachloride analytical reagent 

Sodium iodide solution (.cos gm/ml.) 

Dilute sulfuric acid (10 per cent) 

1 per cent sodium nitrite solution 

Iodine monochloride—the material used contained 

§ per cent by weight of concentrated hydrochloric 

acid to keep it liquid at room temperature. It 

contained approximately 94.5 per cent iodine 
monochloride by weight 

Dilute acetic acid (1:5) 

Dilute acetic acid (1:20) 


The following pieces of equipment were 
wrapped in towels and sterilized in the pressure 
autoclave preparatory to each run: 


35° Baumé (38 per cent 


1—soo ml. suction flask 

The sintered glass funnel (mentioned above) with 
attached stopper 

I—100 ml. graduated cylinder 

I—soo cc. Erlenmeyer flask, plugged with cotton 
(but not wrapped) 

1—Screw cap bottle—85 ml. or more capacity for 
the final product. 


The following is a description of a typical 
run: The shipment of radioactive iodine con- 
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tained 50 millicuries in 13.2 ml. but 0.3 cc. 
had been removed for test purposes. At 3:30 
p.M. November 20, 1947, it measured 0.60 r/8 
hr. at a distance of 18 inches. 

In the stirred flask a mixture of 1.130 gm. of 
phenolphthalein and 0.735 gm. of tetraiodo- 
phenolphthalein was dissolved in 20 ml. of 
water by the addition of 1.0 ml. of sodium 
hydroxide 35° Baumé. Then 4.5 ml. of dilute 
hydrochloric acid (10 per cent) was added to 
precipitate the phthaleins. After fifteen min- 
utes’ stirring, the mixture was allowed to 
stand until needed. 

Into one of the separatory funnels was 
added to ml. of carbon tetrachloride, 0.2 ml. 
sodium iodide solution (0.005 gm/ml.) and 2 
ml. of I per cent sodium nitrite solution. The 
radioactive iodine solution was then poured 
into the funnel, rinsing out the bottle with 
enough distilled water to make the total water 
phase about 50 ml. There was then added 2.0 
ml. of dilute sulfuric acid (10 per cent) and the 
funnel was closed and shaken vigorously by 
hand for ten to fifteen seconds. After a few 
minutes the carbon tetrachloride was drawn off 
into the other funnel. Ten milliliters more car- 
bon tetrachloride was added to the first funnel 
and the extraction repeated until a total of 
four extractions had been made. The aqueous 
liquid in the first funnel was drawn off into a 
bottle labeled “First liquor after extraction.” 
The combined carbon tetrachloride extracts 
in the second separatory funnel were treated 
with 10 ml. of water and 1.5 ml. of N/1 sodium 
hydroxide, shaken vigorously for ten to 
fifteen seconds and allowed to settle about ten 
minutes. The carbon tetrachloride layer was 
then drawn off into a bottle labeled ““Washed 
carbon tetrachloride.” Meanwhile there was 
prepared a solution of 0.92 ml. of iodine mono- 
chloride in 1 ml. of concentrated hydrochloric 
acid. The solution in the funnel was acidified 
with 2.0 ml. of N/1 hydrochloric acid. The 
iodine monochloride solution was then added 
and the combined solution was drained immedi- 
ately into the flask containing the precipitated 
phthaleins and the funnel was rinsed, using 
the wash bottle. The flask was closed with a 
rubber stopper and the mixture was stirred 
gently at room temperature from 6:30 P.M. 
until the next morning. 

At 8:00 o’clock the next morning 0.5 gm. of 
sodium bisulfite was added to the mixture. The 
crude tetraiodophenolphthalein was dissolved 
by the addition of 7.0 ml. of 35° Baumé 
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sodium hydroxide and reprecipitated by 7.5 ml. 
of dilute (1:5) acetic acid. The mixture was 
stirred thirty minutes at 70—90° C. to coagulate 
the tetraiodophenolphthalein, which was fil- 
tered by suction on the sintered glass funnel 
and washed several times with distilled water. 
The liquors were bottled and labeled “Mother 
liquor from T. I. P.” The funnel, together with 
the solid, was fitted to the sterilized suction 
flask and, without any suction being applied, 
the solid was dissolved in the funnel by adding 
40 ml. of the specially redistilled water and 
N/1 sodium hydroxide. Solution was aided by 
stirring with a glass rod. The end point was 
determined by the disappearance of turbidity 
observed with flashlight through the deep 


blue solution. There was required 9.2 ml. of 


N/1 sodium hydroxide. In other runs, if it 
was suspected that too much sodium hydroxide 
had been added, a small amount of phthalein 
was precipitated by § per cent acetic acid and 
then more N/1 sodium hydroxide was added 
to just dissolve the precipitate. The solution 
was filtered by applying gentle suction. The 
final solution, 85.1 gm., was transferred to a 
sterilized amber bottle for delivery to the hos- 
pital. 

The following radiation measurements were 
made on this batch at 9:30 A.M. November 21, 


1947: 


Radioactive iodine solution as received 
First liquor after extraction 

Washed carbon tetrachloride 

Mother liquor from T.I.P. 

Product 


Total 
This means that 76.7 per cent of the total 
radioactivity was obtained in the final product. 


The decrease in the total from 0.60 to 0.56 
represents natural decay. 


Dosage and Radiation Measurement Deter- 
minations on Animals. Radioactive tetra- 
iodophenolphthalein was given both orally 
and intravenously to 6 dogs, and roent- 
genograms revealed excellent shadows of 
the gallbladders. The gallbladder area of 
these dogs produced a high intensity of 
gamma-ray activity, further indicating 
that radioactive tetraiodophenolphthalein 
was concentrated in the gallbladder similar 
to non-radioactive tetraiodophenolphtha- 
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lein. Therefore, the liver and the extra- 
hepatic biliary tract was directly irradiated 
by the beta and gamma rays resulting from 
the disintegration of the ['** in the com- 
pound. This was also confirmed by moni- 
toring the bile draining from a cholecys- 
tostomy and by liver tissue radioauto- 
graphs. 

The clinical and lethal doses of radio- 
active tetraiodophenolphthalein were found 
to be within the same ranges as established 
by Graham, Cole, Copher and Moore! for 
sodium tetraiodophenolphthalein. Results 
are listed in Table 1. 

As a result of these observations 0.14 
0.20 gm/kg. of radioactive tetraiodo- 
phenolphthalein was used as a dose to 
produce a satisfactory cholecystogram with 
the least reaction. Radioautographs of liver 
tissue revealed that the radioactive ma- 
terial was concentrated in the biliary sys- 
tem, and microscopic study of the various 
organs of these animals did not demon- 
strate evidence of severe tissue damage. 
However, in the region of the gallbladder 
bed, there were questionable areas of cell 
destruction. Several animals have survived 


Per Cent 


0.60 r/8 hr. at 18 inches of Total 
0.02 r/8 hr. at 18 inches 3.6 
0.02 r/8 hr. at 18 inches 3.6 
0.09 r/8 hr. at 18 inches 16.1 
0.43 r/8 hr. at 18 inches 76.7 


0.56 r/8 hr. at 18 inches 


more than two years after they were given 
the first of many doses of radioactive tetra- 
iodophenolphthalein. 

In estimating the total equivalent roent- 
gens due to I! disintegrations which 
reached and penetrated significant 
depths in the wall of the biliary system, the 
following calculations and conditions were 
used: 


Thickness of gallbladder wall was measured 
as 2mm. 

Density of bile and gallbladder tissue was 1 
(identical with density of water). 

Maximum range of beta particles of ['% in 
water was 2.2 mm. 
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Average range of beta particles of ['* in 
water was 0.5—-0.7 mm.” 
Total volume of gallbladder was 12.2 cc. 
(assuming spherical shape). 
In calculating the radiation flux through 
the gallbladder mucosa, a distance equal 
to the average range of the beta particles, 
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tended only to indicate magnitude of dosage. 

To determine the amount of radiation 
that the biliary system received during 
the half-life of I’, bile specimens from 
each animal were assayed daily. To obtain 
such daily specimens of radioactive bile, 
cholecystotomies were performed and ten 


TABLE | 


AMOUNTS OF RADIOACTIVE TETRAIODOPHENOLPHTHALEIN GIVEN TO DETERMINE THE 
SAFE CLINICAL DOSAGE LIMITS 


Method of 


Animal Radioactive 
Administration 
Iodine, gm/kg. 

Dog. No. 1 Orally 0.13 
Dog. No. 2 Orally 0.21 
Dog. No. 3 Intravenously 0.17 
Dog. No. 4 Intravenously 0.29 
Dog. No. 5 Intravenously 2 


5 
Dog. No. 6 
Dog. No. 7 
Dog. No. 8 
Dog. No. 9 


Intravenously 
Intravenously 
Intravenously 


Amount of 


Reactions Cholecystogram 
None Normal visualization 
Vomited Not visualized 
None Normal visualization 


Died in 12 hours Not visualized 


None Normal visualization 
None Normal visualization 
None Normal visualization 


Died in 18 hours 
Died in 24 hours 


Normal visualization 
Normal visualization 


ooo 0 


Intravenousl) 35 
Dog. No. 10 Orally 11 
Dog. No. 11 Intravenously 2.10 
Dog. No. 12 Intravenously 0.24 
Dog. No. 13 Intravenously 0.13 


Average of 0.34 gm/kg. =lethal dose. 
Average of 0.14 gm/kg. =clinical dose. 


0.5 mm. was assumed to be the effective 
distance of the irradiation source in the 
layer of bile immediately adjacent to the 
gallbladder mucous membrane. Thus the 
gallbladder mucosa effectively received 
beta-ray irradiation only from the radio- 
active bile (irradiation shell volume, see 
Legend 1 of Fig. 1) lying within 0.5 mm. 
of the mucosal surface. Also roughly, only 
50 per cent of the beta rays from this radio- 
active region could reach the mucosal sur- 
face, the remainder being emitted in the 
opposite direction. On the other hand, the 
total gamma irradiation arose from the 
entire volume of radioactive bile in the 
gallbladder. 

All calculations given are rounded off 
to the nearest significant figure. These 
calculations are very approximate and in- 


None Normal visualization 

None Normal visualization 

None Normal visualization 

Death from faulty Not visualized 
anesthesia 


days after operation when the wound had 
healed and the animals appeared normal 
in all respects, they were given radioactive 
tetraiodophenolphthalein and bile speci- 
mens were collected from the gailbladder 
through indwelling tubes. 

The method we used in arriving at the 
amount of radiation received by the gall- 
bladder wall is given in detail by the follow- 
ing instance. The results on other animals 
were obtained in a similar manner. Dog 
No. 1—weighed 18.6 kg. The gallbladder 
had a volume of 12.2 cc. At 3:00 P.M. on 
July 3, 1948, this animal was given 21.1 
millicuries of radioactive tetraiodophenol- 
phthalein injected intravenously. Assuming 
no excretion, at 3:00 P.M. July 10, 1948, 54 
per cent (7 days, 46 per cent decay) should 
remain. Forty-six per cent of 21.1 me. is 


| 
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GALL BLADDER WALL 


_ RADIOACTIVE BILE 
“ CIRRADIATION SHELL VOL.) 
0.5 mm. 


TISSUE 1 mm. DEEP 


Kic. 1. Cross section of gallbladder and surrounding tissue with calculations for 
determining rep/cc. of radioactive bile. 


1. Calculation of volume of the effective radioactive bile. 
Formula for volume of sphere is 4.189R* 
Known volume of gallbladder is 12.2 cc. 
4.189R* = 12.2 cc. 
R = ~/12.2/4.189 = 1.424 cm. (inside radius of gallbladder) 
1.424 cm.—0.05 cm. = 1.374 cm.=r 
4.189 (1.374)®=10.85 cc. 


12.2 cc.—10.85 cc. =1.35 cc. =volume of radioactive bile lying within 0.05 cm. of mucosa and is the 


source of beta radiation. This will be referred to as “irradiation shell volume.” 


2. Calculation of the volume of tissue in which the beta and gamma radiation was dissipated. 
R’=R+0.1 cm. (use 0.1 cm. to arrive at maximal estimate of volume involved) 
R’ =1.424 cm.+0.1 cm. =1.524 

4.189 (1.524)*=14.82 cc. 
14.82 cc. —12.2 cc. = 2.62 cc. =volume of tissue radius of 1 mm. from inner surface of gallbladder and 
parallel to its surface (maximal estimate) 
3. Calculation of equivalent roentgens from interaction of beta rays from irradiation shell volume with 
2.62 cc. of tissue. 
1 roentgen delivers 83 ergs of energy to 1 gm. of tissue or 1 cc. of bile 
1 uc. yields 3.7 X10! particles/sec. 
1 uc. yields 3.2 X 10° particles/24 hours 
K=1.6X10~ (conversion factor for mev. to ergs) 
Average energy of beta particles of I'*'=0.205 mev. 
rep/cc. = (X} for geometrical factor) 
No. ergs/rep. 
9.7 mc. Therefore 21.1 —9.7=11.4 mc. was Daily rep (roentgens equivalent physi- 


cal) values}for the gallbladder wall due to 
beta radiation as calculated on the basis 


theoretical residue in tissue, assuming no 
excretion. Actually at 3:00 p.m. July 10, 


1948, the liver contained 942 microcuries 
and the gallbladder contained 0.12 uc. 
Total daily radioactivities in bile are shown 


in Table 1. 


of the experimentally determined,quantities 
of radioactivity in the effective irradiation 
shell volume (Column 4, Table 1) are 
shown in Table 11. 


_ TISSUE 1 cm. DEEP 
A 
LUMEN OF | 
BLADDER % SL | 
| 
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TABLeE II 


SPECIFIC ACTIVITY OF RADIOACTIVE BILE SPECIMENS FROM CHOLECYSTOTOMY 


Radioactivity in Radioactivity of All 


Date Irradiation Shell _Bile in Gallbladder 
ile 1 cc. of Specimen ; : 
Volume (1.35 cc.) Due to Beta Particles 
July 4 2c. 14.50 pe. 19.5 mc. 176.00 pe. 
July 5 8.20 gc. pe. 101.00 me. 
July 6 2 CC. 0.43 MC. 0.65 mc. 5.20 mc. 
July 7 2 cc. 0.09 mC. O.12 ue. 1.10 pe. 
July 8 66: 0.03 mc. 2.04 mC. 0.44 mC. 
July 9 3 ce. uc. 0.03 mC. 0.28 uc. 
July 10 mc. O.OI uc. O.12 mc. 


The calculations involved are described in detail in the drawing in Figure 1 and in the legend beneath it together with the values 
used for substitution in Table III and the calculations worked out in the legend below it. 


The gamma dosage delivered to the 
tissue from the radioactive irradiation 
volume was estimated as approximately 3—5 
per cent of the beta dosage. To this it was 
required to add the dosage originating from 
the whole bile volume. Roughly, this com- 
ponent of dosage could be obtained merely 
by multiplying the 3-5 per cent of the 
beta rep value by the ratio of the total bile 
volume to the irradiation shell volume. 
The values so obtained are shown in 
Column 3, Table 11. The tissue adjacent 
to the gallbladder extending in radius I cm. 
beyond the wall (see Fig. 1) received effec- 
tively only gamma radiation. This total 
gamma dosage for this tissue was no more 
than 5 rep for the total period (one week). 

Similar dosage ranges were recorded with 
other animals studied. Hence it appears 
that the dose was well below the cancero- 
cidal level. 

Liver dosages in 3 different animals 
were calculated to be 75,000 total roentgens 
in nine hours, 137,000 roentgens in eighteen 
hours, and 420,000 roentgens in twenty- 
four hours on the seventh day. These liver 
exposures may be within cancerocidal 
ranges according to the volume dose con- 
ception of Mayneord and Clarkson,* es- 
pecially if they could be repeated several 
times per week for several weeks to offset 
the rapid drop in radiation intensity in 
the first twenty-four hours. 

Necropsy findings showed questionable 


growth and microscopic changes in the liver 
and gallbladder of all dogs at the dosage 
ranges which were proved to be clinically 
safe. Since these dosage ranges were at the 
lower therapeutic level, we felt justified 
in giving radioactive tetraiodophenol- 
phthalein to humans. Also, when it is 
known that errors in determinations of 
dosage are great, frequently varying from 
two to five times the correct value, we 
felt that a clinical trial might reveal bene- 
ficial effects. 

Patients with cancer of the liver were 


TABLE III 


DAILY DOSAGE IN BILE MUCOSA 


Approximate 


Beta repin 
I Gamma _ Dosage, 


Date Tissue I mm. 

rep (gall- 

bladder wall) 

July 4 47.0 13.0 
July 5 27.0 7.9 
July 6 Rud 3.8 
July 7 0.3 
July 8 0.09 - 
July 9 0.06 
July 10 0.03 


76 +14 =go total rep/due to beta and gamma radiations de- 
livered to gallbladder wall. 

Liver assay on 7th day. 

Liver weighed 680.0 gm.; specimen weight 13.1 gm. which con- 
tained 18.15 uc. on 7th day. Total liver contained 941.9 uc. or 
1.38 wc/gm. liver on the 7th day. 


(3.2 X10%)(.205) (1.6 X10~8) (1.38) 
83 


=17.5 rep 


| 
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selected after exploratory laparotomy re- 
vealed the primary site in the biliary sys- 
tem or of an undeterminable primary site. 
Four patients were treated in this manner. 


Clinical Observations 


Case I. The first patient, a white female, 
aged seventy-seven (History No. 1-0-47-8867), 
was explored by laparotomy and found to have 
metastatic carcinoma of the liver with the 
primary site in the gallbladder. Following the 
laparotomy, there was a steadily retrogressive 
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consisted of the transverse colon, omentum, 
lower right lobe of the liver, and apparently 
the duodenum. There was marked inflamma- 
tory reaction around this mass, and above the 
mass on the surface of the right lobe of the liver 
there were several large button-like nodules, 
white in color, hard in consistency, which had 
the gross appearance of carcinoma. A biopsy 
of the liver nodule indicated a metastatic car- 
cinoma. This patient was given §2 mc. of radio- 
active tetraiodophenolphthalein intravenously 
on October 23, 1947, without any reaction. No 
gallbladder shadow could be seen on film. 


TABLE IV 


J131 DISTRIBUTION IN POSTOPERATIVE CANCER PATIENT 


uc/gm. of 


Total 


Radiation Dosage 
Radioactivity 


Total 
Weight of 


Tissue : Present in Total 
rgans 1n uc. oentgens 
Normal liver 1.07 3,500 3,750 13.5 47,200 
Gallbladder wall 2.41 20 48.2 30.4 610 
Carcinoma of gallbladder 0.50 ? 6.3 ? 
Thyroid 1.47 Tak 11 18.6 140 
Bone marrow I.22 I ,O00 1,22 15.4 15,000 
Total 5,025 pc 63,000 r 


clinical course. This patient was given 34 mc. 
of radioactive tetraiodophenolphthalein intra- 
venously on the sixth postoperative day. The 
patient died on her seventeenth postoperative 
day—nine days after a single injection of radio- 
active tetraiodophenolphthalein. Autopsy re- 
vealed primary adenocarcinoma of the gall- 
bladder with metastatic extension to the liver, 
ribs, skull and vertebrae. There was no micro- 
scopic evidence of radiation effect in specimens 
obtained from the autopsy. 

Specimens were obtained from various organs 
and completely ashed and then monitored for 
radioactivity. The results are given in Table tv. 
Assuming no excretion, 34 mc. of radioactive 
tetraiodophenolphthalein injected on Novem- 
ber 21 would disintegrate to 11.5 mc. by Decem- 
ber 4, the date of the autopsy. Actually 5 me. 
remained and 6.5 mc. were excreted. 


Case ul. The second patient, white female, 
aged fifty-one (History No. 1-0-47-7421), was 
admitted September 9, 1947, with a firm mass 
in the right upper quadrant. The abdomen was 
explored September 29, 1947, and the gallblad- 
der was found to be the center of a mass which 


Geiger-Miuller counts were intense over the 
liver area and the palpable mass. On Novem- 
ber 6, 1947, the patient was given a second in- 
jection of 22 mc. without reaction. Counts were 
intense over liver area but not in the gallblad- 
der area. 

The patient experienced a slight initial im- 
provement following the operation and irra- 
diation. She became gradually weaker, with 
marked anorexia, and later with nausea and 
vomiting. Patient died at home on forty-eighth 
postoperative day. Autopsy permission could 
not be obtained. 


Case 11. The third patient, white female, 
aged sixty-seven (History No. 1-0-47-772), had 
gallbladder attacks for forty years, consisting 
of sharp right upper quadrant pain, bloating, 
discomfort after fatty foods, attacks of chills, 
fever, jaundice. Physical examination revealed 
a large mass in the mid-abdomen. Exploratory 
laparotomy was performed October 1, 1947, and 
revealed the right and left lobes of the liver 
studded with metastases. Diagnosis at the time 
of operation was carcinoma of gallbladder or 
perhaps pancreas without cystic duct obstruc- 


— 
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tion. This patient was given the following doses 
of radioactive tetraiodophenolphthalein: 


October 10, 1947 38 me. 
October 17, 1947 13 me. 
November 27, 1947 43 me. 
December 12, 1947 50 me. 


At no time could a gallbladder shadow be 
demonstrated on the roentgenograms. This pa- 
tient had severe nausea and some anorexia after 
each injection. Geiger-Miiller counts were ex- 
tremely intense over the right upper quadrant 
and of a lesser uniform intensity over the body, 
roughly proportional to the volume of blood 
below the tube. There was no discernible in- 
crease in intensity of counts over the thyroid 
gland, or elsewhere in the body. 

This patient’s clinical course following lapa- 
rotomy was one of slight initial improvement for 
the first three weeks followed by a period of 
about four weeks, when the clinical picture was 
stable. During the latter period, the patient was 
able to sit up in a chair for brief periods of time 
and was eating well. The last four weeks were 
of a gradually retrogressive course. The patient 
died twelve weeks after operation. 

The clinical course of this patient was fol- 
lowed carefully with blood counts, liver and 
kidney function tests. All results of the tests 
were similar to the results obtained before sur- 
gery and radioactive isotope administration. 

Pathological report on autopsy findings was 
mucinous carcinoma of the cystic duct and neck 
of the gallbladder, metastatic carcinoma to the 
liver, cholelithiasis, hydrops of gallbladder and 
atrophy of thyroid gland. Autopsy specimens 
could not be assayed for radioactivity. 


Case 1v. The fourth patient, white female, 
aged sixty-five (History No. 151411), was seen 
on August 22, 1947, in Washington University 
Clinics complaining of a mass in the abdomen of 
eight months’ duration and a 30 pound weight 
loss during that period. She had no particular 
gastrointestinal or urinary complaints. Past 
history revealed episodes of jaundice and right 
upper quadrant pain twenty-nine years pre- 
viously, for which cholecystectomy and appen- 
dectomy were done in 1918. In 1932 she had 
oophorocystectomy for ovarian cysts. Physical 
examination was essentially negative except for 
a large nodular, slightly tender mass extending 
across the right upper quadrant and epigas- 
trium and extending down to the level of the 
umbilicus. 
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Exploration of the abdomen on September 
30, 1947, showed all organs were normal except 
for a firm plaque about 8 cm. in diameter of 
very firm hard tissue which resembled carci- 
noma of the under surface of the liver. On the 
greater surface of the liver under the diaphragm 
were additional nodules. Pathological report of 
the biopsy from the left lobe of the liver was: 
Metastatic adenocarcinoma of liver. 

This patient was given radioactive tetraiodc- 
phenolphthalein intravenously on the following 
dates: 


October 30, 1947 45 me. 
December 4, 1947 50 me. 
January 16, 1948 63 me. 
January 29, 1948 40 mc. 
February 13, 1948 60 mc. 
March 9, 1948 20 mc. 


March 7 to 12, 1948 Roentgen therapy to 
cervical spine 

30 me. 

30 me. 


April 11, 1948 
May 7, 1948 


This patient always experienced much nau- 
sea after each injection, but otherwise showed 
no untoward effects. She seemed to be more 
active and felt greatly improved. In the early 
part of March she began to feel pain in the 
cervical spine, and a roentgenogram revealed 
destruction of the lowest cervical vertebrae. 
Because of the pain in the neck, roentgen ther- 
apy was given simultaneously with the radio- 


TABLE V 


BLOOD VOLUME DETERMINATION ON CASE IV 


Cell Residue Serum 


Sample—Counts/Min. |Sample—Counts/Min. 
ooR=5 ooS = 184 
oR =115 ,600 oS = 188 ,c00 
IR=354 1S=286 
2R=358 2S = 264 
Sample oo represents blood before any material was given; /.e., 


represents radioactive iodeikon given three weeks before. 
Sample o =blood injected (10 cc. given). 
Sample 1 =taken Io minutes after injection. 
Sample 2 =taken 20 minutes after injection. 
Counts /min. in blood given 
W hole Blood Volume = 


Counts /min. in blood sample 


times volume of blood given 


115,600 
WBV = X10 =————- X10 = 3270 
IR 36 
354 
oR 115,600 
X10 = 10 = 3230 
2R 268 
= 3250 cc 


— 
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2 
q 
Activity in 
millicuries 
15 
ie) 5 10 15 20 25 


Time in hours 


Fic. 2. Radioactivity of total circulating blood. 


active tetraiodophenolphthalein. 


Case Iv. 


Monitoring 


with the Geiger-Miller counter revealed no 
concentration of the isotope in metastatic le- 


I 
Blood 
Sample 
3 10min 
4 20min 
30min 
6 45 min 
8 ?2hr 
9 4hr. 
8 hr. 
39 hr. 
12 16hr 
13. 20hr 
14 24 hr 
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Microcuries per cc of urine 

25 total 24 hr output 785 
microcuries 

2.0} 

5 

LOF 

05: 

re) i i l 1 

0 10 20 25 


Time in hours 


Fic. 3. Urinary excretion of radi 
Case Iv. 


sions of the cervical spine. Thi 


oactive iodeikon. 


patient seemed 


to respond favorably to isotope therapy, always 


feeling improved after an injection. 


TaBLe VI 


ACTIVITY OF TOTAL CIRCULATING BLOOD IN MILLICURIES ON CASE IV 


3 4 5 
Reading uc. Con- 
on Elec- 

tained in 
in Sec- of 
onds of Plasma! 
of Whole 
0.01 cc. of Blood? 
of Plasma 
36.6 55.5 5.00 
35-7 80.5 5-45 3-50 
gO 4.88 3-15 
36.5 94 4.66 2.96 
35 +4 102 20 2.78 
38.5 109.5 4.02 Oy | 
40.0 33 3-33 2.00 
35.0 178 2.46 
33-8 233 1.88 1.24 
257 1.70 1.06 
36.0 290 1.51 0.97 
34.8 390 0.75 


She was 


6 7 re) 9 10 
Reading 
Activity! 
on Elec- uc. Con- otal Total 
troscope tained in Activity Cir 
inSec- Cellsof Whole 
- of Cell lating 
onds of 1,0. CC. Of Blood 
Residue’ : Blood in 
cc. Whole (uc/cc. Mill; 
Cell Blood? Blood) ee 
curies 
Residue 
116 0.284. 0,082 5.08 16.5 
128 05203: 04073 7 11.6 
204 0.127 0.046 3.01 g.8 
210 0.124 0.044 2.08 
227 O.114 0.044 
295 0.088 0.035 2503 6.7 
447 0.058 0.022 
684 0.035 0.013 
633 0.041 O.01§ 1.08 
905 0.029 0.010 0.98 
1,095 0.024 0.008 ©.70 


1 Determined by comparison with uranium standard at same geometry; 0.313 uc. of standard gave so unit 


seconds on 3rd shelf therefore formula 


1313 X140 


2 Corrected by hematocrit readings. 
3 Determined by comparison with uranium standard at same geometry; 0.313 uc. of standard gave 50 unit scale deflection in 83 sec. 


at 2nd shelf therefore formula ~— 


21 x8 > 
313 X83 

=uc. of unknown sample. 
Xsec 


=yc. of unknown sample. 


4 Figures based on determination of circulating blood volume at beginning of experiment of 3,250 cc. 


scale deflection in 14 


| 
| 
| 
| 
| 


Vou. 67, No. 6 


studied in detail as to the fate of the isotope in 
blood and urine. 

The patient’s blood volume was determined 
by the method devised by R. T. Niest and W. J. 
Trautman, Jr. (see ° lable v). The total blood 
volume was 3,250 cc. She was given 20 me. of 
radioactive tetraiodophenolphthalein intra- 
venously, and simultaneous blood and urine 
specimens were taken as indicated in Tables v1 
and vil and illustrated in Figures 2 and 3. These 
studies show that the dye is absorbed rapidly 
from the blood stream—so per cent in thirty 
minutes, 66 per cent in four hours, 75 per cent 
in eight hours, and 87 per cent in twenty-four 
hours. 

Only 3.9 per cent of the total millicuries in- 


jected was excreted in urine in the first twenty- 


four hours. This patient had no bowel move- 
ments during the period of observation. How- 
ever, observation in dogs showed that large 
amounts of unabsorbed dye are excreted in the 
feces. 

This patient was discharged from the hospi- 
tal and is living. It has been difficult to make 
further studies on this patient. However, 
examination reveals that her right upper quad- 
rant abdominal mass has not changed in size. 
The metastatic focus in the cervical vertebrae 
has not responded to either isotope therapy or 
roentgen therapy. Monitoring with the Geiger- 
Miller counter reveals no concentration of 
isotopes in the metastases. 


SUMMARY AND CONCLUSIONS 


The findings from dogs and from the 
human reveal that: 

(1) Radioactive — tetraiodophenolphtha- 
lein is metabolized and excreted in the same 
manner as the non-radioactive compound. 

The radiation resulting from the 
disintegration of artificially radioactive 
tetraiodophenolphthalein is dissipated pri- 
maiily within the biliary system and ad- 
jacent liver tissue. 

(3) From calculations of tissue dosage 
it would seem probable that radioactive 
tetraiodophenolphthalein does not pro- 
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TaB_e VII 
URINARY EXCRETION OF RADIOACTIVE IODEIKON 
IN CASE IV 


20 me. injected 


Volume Total 
Specimen uc/ce. 
in cc. uc/specimen 

1— 3 hr. 55 0.93 §1.5 
2— 1 hr. 23 2.00 45.8 
3- 2 hr. $3 2.50 135.2 
4- 54 2.35 127.0 
s— 8 hr. 67 259 172.5 
6-12 hr. 54 1.86 100.5 
8-20 hr. 124 0.96 113.3 
hr. 0.44 39-4 
Total 24 hour output 785.2 microcuries 


duce radiations in sufficient quantity (maxi- 
mum of the order several hundred rep in 
one week) to be therapeutically effective 
in malignancy of the gallbladder, but may 
possibly be effective in the liver. 

(4) It should be possible to treat selec- 
tively with radiation by combining radio- 
active isotopes with elements or compounds 
that have special affinities for certain or- 
gans or body systems. This technique is in 
effect similar to a “guided missile” and 
holds promise for treatment of other parts 
of the body. 


Wendell G. Scott, M.D. 
510 South Kingshighway Blvd. 
St. Louis 10, Missouri 
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THE EFFECT OF TOTAL BODY ROENTGEN IRRA- 
DIATION ON THE LONG BONES OF HAMSTERS 


By BARNET M. LEVY* and ROBERTS RUGHT 
NEW YORK, NEW YORK 


HE effect of ionizing radiations on the 
growth of bone in animals has been 


the subject of many investigations. Most of 


the studies in which the histologic changes 
have been described involved experiments 
in which the bone was directly irradi- 
ated.!:>:710 There have been few reports, 
however, of the histologic changes in bone 
following total body irradiation. Heller® 
and Bloom* described the changes in the 
long bones of rats, mice, guinea pigs and 
chicks following roentgen irradiation at the 
LDso level. 

No studies have been made of the bone 
of hamsters subjected to as much as 1,500 
r total body irradiation, which kills the ani- 
mals within ten days, or to so much radia- 
tion that death occurred under the roent- 
gen-ray beam (approximately 110,000 r in 
31 hours). The purpose of this paper is to 


report the results of a histologic study of 


the long bones of hamsters so treated. These 
studies relate to changes in three hours or 
four days following initiation of irradiation. 


MATERIALS AND METHODS 


Healthy hamsters, inbred in our laboratory 
(original stock derived from Northfield Ham- 
stery), were used. They were divided into two 
groups. One, comprising young male and female 
animals of about six weeks of age and older 
male and female animals of about nine months 
of age, was exposed to 1,500 r roentgen radia- 
tion. A second similar group was irradiated 
continuously until all were moribund. The 
tissues were removed before respiration and 
circulation ceased. This stage usually oc- 
curred after approximately 
continuous radiation at 184 kv. (peak), 30 ma., 
with opposing tubes and no external filters. 
The dose rate was $10 r/min. at 35.5 cm. in 
air for a total of about 110,000 r. For the 
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three hours of 


young hamsters, death under the beam resulted 
at about 80,000 r, or after approximately two 
hours and forty minutes. 

At death, the hind legs of all animals were 
removed immediately, trimmed of skin and 
most of the muscle, and fixed whole in Bouin’s 
solution. Decalcified paraffin sections were 
stained with hematoxylin and eosin, Masson’s 
trichrome, toluidine blue, bismark brown and 
Laidlow’s silver stain. 

Because of the known radiation sensitivity 
of the epiphyseal plate and the shaft of the 
tibia these areas were used for description and 
illustration. 


EXPERIMENTAL DATA 
LDo0/70 Days, 


Control. The normal epiphyseal cartilage 
consists of a row of fourteen to sixteen columnar 
cells and four to six hypertrophic cartilage cells. 
The zone of erosion, located immediately 
below the degenerating hypertrophic cartilage 
cells, is well vascularized by capillaries which 
are dilated and filled with red blood cells. The 
bony spicules of the primary spongiosa are 
lined by osteoblasts. There is an occasional 
multinucleated osteoclast on a bony spicule of 
the primary spongiosa as well as in the layer 
of degenerating cartilage cells (Fig. 174). 

With the Masson trichrome stain, the cyto- 
plasm of the columnar cartilage cells stains 
pink. The epiphyseal plate is densely meta- 
chromatic with toluidine blue, and there are 
numerous metachromatic fibers in the undif- 
ferentiated mesenchyme of the metaphyses. 

The marrow cavity is filled with hema- 
topoietic tissue (Fig. 27), consisting of all the 
different stages of developing erythrocytes and 
granulocytes. 

Irradiated to 1,500 r. Tissues were taken at 
three hours and just before the expected death 
at about three or four days. Three hours 
following irradiation, the vascular channels 
are dilated and engorged with red blood cor- 


7,500 r Single Dose 
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puscles. There are focal areas of hemorrhage, 
and some slight edema in the marrow space. 
There is an occasional pyknotic nucleus in the 
leukopoietic marrow. Three or four days 
following irradiation the marrow of the 
metaphysis is replaced by a loose fibrous con- 
nective tissue. This tissue is mucoid in appear- 
ance with hematoxylin and eosin stain, but 
mucihematin stains for connective tissue mucin 
are negative. Many of the nuclei of this tissue 
are spindle shaped and are abnormally large. 
Large multinucleated osteoclasts are present in 
the zone of erosion and on the metaphyseal 
bony spicules. The nuclei in many of the 
hypertrophic cartilage cells are swollen and 
edematous. There very few osteoblasts 
lining the spicules of cartilage and primary 
spongiosa (Fig. 1C). Those which are present 
are abnormal in shape, assuming a long, thin, 
spindle shape instead of the usual polygonal 
one. The osteocytes are, for the most part, 
normal in appearance, although occasionally 
there are empty lacunae or a lacuna which is 
filled with a finely granular basophilic debris. 
There are innumerable fine proliferating capil- 
laries (Fig. 28) in the hemorrhagic marrow 
cavity and a large amount of edema. Few cells 
of the leukopoietic series are present. With 
Masson’s trichrome stain, the collagenous 
nature of the fibroblastic proliferation in the 
metaphysis is identified. 

Using Laidlow’s silver staining technique for 
reticulum, one finds a tremendous overgrowth 
of reticulum in the marrow cavity, especially 
in areas closely associated with bone spicules 
(Fig. 1F'). This consists of a meshwork of fine 
argyrophilic fibers which, in some areas, 
appears to originate from the “periosteum” 
surrounding the bone spicules of the primary 
and secondary spongiosa, and in other areas 
appears to originate from the dilated capillaries. 


are 


The great edematous reaction in the marrow 
space is also demonstrated by use of this 
technique. 


Older, 


Control. The epiphyseal cartilage plate con- 
tains three or four hypertrophic cells and five 
or six columnar cells per row. These columns 
are separated by more basophilic matrix than 
is found in the younger animals. There is, in 
most animals, subepiphyseal bony linkage. 
The bony spicules of the primary spongiosa 
are lined by osteoblasts, although they are not 
as numerous as in the younger animals. Occa- 


Mature Animals 
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sionally the marrow contacts the cartilage. 
Here the zone of erosion is still well vascularized. 
The marrow contains much more fat than is 
present in younger animals, but it is otherwise 
essentially the same (Fig. 2C). The cytoplasm 
of the columnar cells in the cartilage row stains 
bright red with Masson’s trichrome stain. The 
epiphyseal cartilage, as well as many fibers in 
the marrow of the zone of erosion and metaphy- 
sis, shows metachromatic staining with tolui- 
dine blue. 

Irradiated to 1,500 r. Three hours following 
irradiation there are changes which are identical 
with those described for the younger animals. 
Four days after irradiation to 1,500 r and just 
before death, the epiphyseal cartilage is appar- 
ently normal, both in the number of cartilage 
cells per column and in the degree of ossification 
of the cartilage plate. The cytoplasm of the 
columnar cells does not stain red with Masson’s 
stain. The metaphyseal marrow is replaced by 
a loose fibrous connective tissue, some of which 
shows fibrinoid degeneration. There is hemor- 
rhage in this area, with many well preserved 
as well as many degenerating red blood cells. 
There is a great reduction in the number of 
osteoblasts which normally line the bony 
trabeculae of the metaphysis. Those which 
are present are plumper than normal or are 
spindle cells. 

There is a marked decrease in the number of 
white blood cells and leukopoietic _ tissue, 
although there is some regeneration, especially 
in areas adjacent to the metaphyseal spicules of 
bone. The normal marrow is almost completely 
replaced by red blood cells and degenerating 
red blood cells. It is well vascularized. Through- 
out the marrow cavity there is a finely granular 
acidophilic precipitate. With Masson’s stain, 
there is a finely granular basophilic mucoid- 
like mass of material which occupies the areas 
between the dense collections of red blood 
cells (Fig. 2D). In many areas, this gelatinous 
material surrounds small blood vessels. Occa- 
sional spindle cells are seen closely associated 
with this mucoid material. In some areas, the 
spindle cells appear to be proliferating vascular 
endothelial cells. 

There is an increase in fibrous connective 
tissue around the bony spicules of the second- 
ary spongiosa. There are many dilated and 
engorged vascular sinuses in this area and 
throughout the marrow cavity. The myelocytes 
have a granular cytoplasm with abnormal 
nuclei. 
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Fic. 1. Photomicrographs of the metaphyses of the tibia. 


(4) Normal young animal. The zone of erosion is well vascularized. The spicules of the primary spongi- 


osa are lined by osteoblasts. (Hematoxylin and eosin stain.) 


(B) Young animal, irradiated to near death under roentgen-ray beam (110,000 r in 3} hours). The 


= 
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Fic. 2. Photomicrographs of bone marrow of shaft. 
(4) Normal bone marrow, young animal. (Hematoxylin and eosin stain.) 
(B) Young animal, four days following 1,500 r total body irradiation. The marrow is hemorrhagic and 
almost completely devoid of leukopoietic cells. There is an increase in vascularity. 
(C) Normal bone marrow, old animal. (Masson’s trichrome stain.) 
(D) Old animal, four days following 1,500 r total body irradiation. The marrow is hemorrhagic. There 
are occasional abnormally shaped cells of the granulocytic series. Masses of mucoid material are clearly 


illustrated. (Trichrome stain.) 


osteoblasts have almost completely disappeared from the bony spicules of the primary spongiosa. (Hema- 
toxylin and eosin.) 

(C) Young animal, four days following 1,500 r total body irradiation. The marrow is replaced by fibrous 
connective tissue. An occasional abnormally formed osteoblast is present. Large multinucleated giant cells 
are located at the zone of erosion and in the metaphysis. (Hematoxylin and eosin.) 

(D) Normal young animal, Laidlow’s silver stain. A small amount of reticulum is seen in the zone of 
erosion. 

(E) Young animal, irradiated to near death under the beam (110,000 r in 3} hours). There is a finely 
granular precipitate in the zone of erosion, and a slight increase in reticulum. (Laidlow’s silver stain). 

(F) Young animal, four days following 1,500 r total body irradiation. There is a tremendous increase in 
reticulum. Spindle cells are also seen. (Laidlow’s silver stain.) 
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Death under the Beam, LD 
Hours, 110,000 r 


Young Animals 


In the younger animals irradiated to death 
under the beam, the hypertrophic cells of the 
epiphyseal cartilage in some areas show swelling 
and edema, while in other areas they have a 
small pyknotic nucleus. The zone of erosion is 
hemorrhagic. 

An occasional subepiphyseal or metaphyseal 
bony spicule is fractured. There is a reduction 
in the number of osteoblasts lining the bony 
spicules of the metaphysis (Fig. 1B). The 
marrow is hemorrhagic and edematous, and 
one finds numerous degenerating white blood 
cells with pyknotic nuclei. Staining with Laid- 
low’s silver technique demonstrates the edema 
in the marrow spaces, as well as a slight 
increase in reticulum (Fig. I#). There is a 
decrease in the metachromasia of the sub- 
epiphyseal areas. 


Older, Mature Animals 


In the older animals killed under the beam 
the epiphyseal cartilage is almost normal. 
One sees an occasional swollen hypertrophic 
cartilage cell. In the zone of erosion there are 
many extravascular red blood cells and a 
finely granular acidophilic debris. There is a 
decrease in the number of osteoblasts around 
the metaphyseal bony spicules. Many of the 
osteoblasts which remain are swollen and have 
a finely granular cytoplasm. The bone marrow 
is hemorrhagic, and there are many degener- 
ating white blood cells with pyknotic nuclei. 
The blood sinuses are dilated and filled with 
red blood cells. Use of toluidine blue stain 
demonstrates a decrease in metachromatic 
material in the zone of erosion and metaphyseal 
marrow. In these older animals Laidlow’s 
silver stain shows no increase in reticulum. 


DISCUSSION 


Previous workers, who used LDs0/30 
days on rats, mice, rabbits, guinea pigs, 
and chicks described histopathological 


changes similar to those which we found 
with hamsters at 1,500 r. In addition, we 
describe histopathological changes follow- 
ing death under the beam, the most signifi- 
cant of which are hemorrhage and destruc- 
tion of osteoblasts. The findings of de- 
struction of the hematopoietic cells of the 
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marrow with replacement by gelatinous 
material, fibrosis of the marrow and the 
presence of spindle cells, all of which were 
reported by Heller® and Bloom,’ were con- 
firmed by our study. Heller and Bloom de- 
scribe the early changes at LD5o0/30 doses 
as abnormal swelling of the cartilage cells 
and separation of cartilage and spongy 
bone through abnormal interdigitation be- 
tween cartilage and metaphyseal spongy 
bone. The abnormal swelling of the carti- 
lage cells was an occasional and minor 
finding in our study, nor did we find a 
separation of cartilage and spongy bone in 
our animals. 

The disappearance of metachromatic 
fibers in the zone of erosion following roent- 
gen irradiation has not been previously re- 
ported. This finding is particularly interest- 
ing in view of the recent reports by Patt 
et al.*® who found that cysteine greatly 
reduces the sensitivity of rats and mice to 
lethal doses of total body roentgen irradia- 
tion, provided the amino acid is given be- 
fore exposure. Cystine, methionine and 
sodium sulfide do not afford protection. 
The findings of Barron ef a/.2 that radiation 
inhibits several of the enzymes, particu- 
larly the sulfhydryl-containing ones, is also 
related to this problem, since metachro- 
masia is probably a property of the sulfate- 
containing mucopolysaccharides. our 
study, while only the water stable fraction 
containing sulfhydryl groups would be pre- 
served, the immediate disappearance of the 
metachromatic staining material following 
roentgen irradiation would seem to support 
the previous contentions that roentgen ir- 
radiation may cause death through inter- 
ference with enzyme production or action, 
especially those enzymes containing sulfhy- 
dryl groups. Further studies of these phe- 
nomena are necessary to clarify the prob- 
lem. 

While increase in reticulum in the bones 
of irradiated animals has not been pre- 
viously described, its presence in increased 
amounts was not unexpected. Maximow 
emphasized the relationship of these fibers 
to collagenic fibers, and many believe they 
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are “precollagenic.”” Corner! and others 
think that the reticular fibers are formed 
by vascular endothelium. In our animals, 
there is not only a tremendous fibrosis of 
the marrow, but also a proliferation of 
vascular endothelium. Reticulum would 
thus be expected to become more obvious 
in the marrow of irradiated animals than 
in the marrow of normal animals. 

The most consistent finding in all the 
animals in this study was a hemorrhagic 
bone marrow. This finding has not been 
stressed previously for bone marrow al- 
though hemorrhage is a frequent finding in 
soft tissues. The changes are more severe 
in the younger hamsters than in the older 
ones. Otherwise, the findings for the two 
groups are identical. 


SUMMARY 


The long bones of animals irradiated to 
death under the roentgen-ray beam show 
a reduction in the number of osteoblasts 
lining the primary spongiosa; hemorrhage 
and edema of the marrow; a loss of meta- 
chromatic staining of the fibers in the zone 
of erosion; and degenerating hematopoietic 
cells. 

Animals irradiated to 1,500 r and killed 
three hours later show vasodilatation, 
hemorrhage and edema of the marrow. 
This is accentuated in animals surviving 
three to four days. They show a fibrosis 
of the marrow, with spindle cells and vascu- 
lar endothelial cells replacing a hemorrhagic 
and degenerating bone marrow. This de- 
velops some time after the first three hours 
following irradiation. There is a loss of 
osteoblasts lining the bony spicules of the 
primary and secondary spongiosa, a loss of 
metachromasia of the fibers in the zone of 
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erosion, and a massive network of reticulum 
in the marrow cavity. These results are 
attributable to the ionizing radiations used. 
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CALCULATIONS FOR DISTRIBUTED SOURCES 
OF BETA RADIATION 


By H. H. ROSSI, and R. H. ELLIS, JR. 


Radiological Research Laboratory, Columbia University 


NEW YORK, NEW YORK 


N BIOLOGICAL or medical applica- 

tions of beta-ray emitters it often hap- 
pens that the radioactive isotope is 
deposited in tissue or in equivalent media 
in more or less discrete regions which have 
dimensions comparable to the range of the 
beta rays. This occurs usually as a result of 
either physiological concentration, of which 
iodine in the thyroid is the outstanding ex- 
ample, or as a result of mechanical con- 
centration as in the case of small plastic 
beta-ray applicators. Other examples are 
suspension of organisms containing the 
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Fic. 1. Idealized representation of dose in dis- 
tributed sources having various sizes relative to 
the maximum beta range. The maximum range is 
represented by the distance between the solid and 
dotted circles. 


activity in an inactive solution, and the 
inverse problem: the suspension of bio- 
logical material in radioactive solutions. 
Experimental determination of the dose 
received under some of these conditions is 
a difficult problem at best, and in fact there 
are at present hardly any established tech- 


niques for such investigations. For this 
reason, theoretical dosimetry may be use- 
ful even if it is only approximate. 

If the isotope is uniformly distributed in 
a large mass of homogeneous tissue, there 
will be a volume in which “‘irradiation 
equilibrium” exists. In this region the 
energy absorbed per gram of tissue is the 
same throughout. In the case of beta-ray 
emitting isotopes this region is enclosed 
within a shell of the tissue mass of thick- 
ness equal to the range of the most penetrat- 
ing rays in the tissue (Fig. 1a). In this 
region the energy emitted is equal to the 
energy absorbed. Thus the dose is equal to 
C, the number of particles emitted per 
unit volume, times /, the average energy 
per particle. A paper by Marinelli, Quimby 
and Hine? is largely concerned with dosim- 
etry in regions of irradiation equilibrium, 
and general considerations as well as spe- 
cific data are noted there. 

While theoretical dosimetry is simple 
under conditions of irradiation equilibrium, 
the problem becomes more difficult if the 
volume containing the beta-ray emitter 
has dimensions comparable with the beta 
range. In this case the dose throughout 
most of the structure will be less than 
C times E (Fig. 14) and will in fact never 
reach this value in objects having diam- 
eters which are less than twice the beta 
range (Fig. 1c). Except for a few planes or 
points in certain shapes the dose can be 
computed only with a knowledge of the 
manner in which beta radiation is absorbed 
when passing through tissue. If dose as a 
function of distance from a point source 
is known, the dose inside and outside of 
extended objects may be obtained—at 
least in principle—by integration of the 


* Presented in part at the Fifty-first Annual Meeting, American Roentgen Ray Society, St. Louis, Mo., Sept. 26-29, 1950. 
t+ Based on work performed under Contract AT-30-1-GEN,70 for the Atomic Energy Commission. 
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dose due to infinitesimal constituents. 

As used in such a computation, the 
mathematical formulation of absorption 
should fulfill three requirements: first, it 
should, of course, be a good approximation 
to the physical process taking place; second, 
it should be valid for a large range of beta 
emitters; and third, it should be sufficiently 
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be related by simple factors. It is also im- 
possible to make a reasonable approxima- 
tion which does not lead to fairly complex 
mathematical operations. 

We have performed dosimetric computa- 
tions for two classes of simple geometric 
shapes (slabs and spheres) using the ap- 
proximation that beta radiation 1s absorbed 


+-1.0 
dose 
oO ps2 
\ 
«€ Points where curves 
were made to coincide 

\ 

\ 
o\ 
distance x p 

-3 -2 I 0 | 2 3 


Fic. 2. Dose near the flat surface of a “thick” and extended plane source. The experimental points are 
from unpublished work by N. A. Baily. 


simple to make the integration feasible 
without undue difficulties. None of these 
requirements can be fulfilled entirely, and 
they are to some extent mutually exclusive. 
At present, available information on the 
variation of dose with distance from a point 
source is incomplete—except for the case of 
P®, which has been investigated by Loevin- 
ger,? but it seems clear that absorption 
functions of different beta emitters cannot 


exponentially. The complete mathematical 
derivations together with some detailed 
practical examples have been published 
elsewhere. The purpose here is to restate 
the results of these computations in a form 
in which they may be more readily utilized 
by radiologists or radiobiologists and to 
discuss the degree of approximation which 
may be advantageously attained in prac- 
tice. 
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Before discussing the question of approx- 
imation in detail, it may be well to point 
out that in computations of this sort pre- 
cision is often rather pointless. While work 
in the physics laboratory can be done on 
exact geometrical shapes and doses can be 
measured with accuracy, biological struc- 
tures are often none too well defined and 
radiobiological effects may be assayed only 
approximately. Thus, if one compares the 
chick thyroid with a small sphere which is 
uniformly permeated with I"! at a concen- 
tration C, it must be realized that the 
thyroid is not exactly a sphere, that the 
activity is not uniformly distributed 
throughout, and that the determination of 
C is attended by many sources of error. 
While it is quite true that one does not 
wish to add too much to this series of un- 
certainties, there is also no point in insisting 
on a theoretical dosimetry which is in error 
by less than about Io per cent, especially 
since the biological effects of a 30 per cent 
variation in the actual dose are not likely 
to be distinguished with certainty. The 
approximation under discussion will be 
sufficient for any such instances in which 
neither the conditions nor the results of 
the experiment can be adequately quanti- 
fied. It will be only in work involving defi- 
nite numerical parameters (such as radia- 
tion chemistry, for instance) that experi- 
mental conditions warrant specific infor- 
mation on the degree of approximation 
obtainable. 

Figure 2 shows the theoretical dose near 
the flat surface of a thick and extended 
concentration of a beta emitting isotope in 
an infinite mass of tissue. It may easily be 
shown from reasons of symmetry that the 
dose at the surface must be CE/2 and that 
the curve must approach the dose CE in 
the interior of the volume containing the 
activity in the same manner as it approach- 
es zero on the outside. The exact shape of 
the curve, of course, depends on the as- 
sumed absorption function. It might be 
pointed out, however, that a geometrical 
factor (the inverse square law) enters into 
the computation as well, and as a result 
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the shape of the curve is not too sensitive 
to the type of absorption function chosen. 

We are fortunate to have in this particu- 
lar case some experimental data available, 
which are given in Figure 2. These values 
are from unpublished work performed by 
Baily.’ It will be seen that the approxima- 
tion for different isotopes is not the same, 
but that in all cases the computed dose 
is too high at great distances from the sur- 
face. Similarly, the dose inside the structure 
is underestimated. The absolute error is 
always less than about 5 per cent of CE, 
but the relative error becomes appreciable 
in regions where the dose is low. Since this 
curve is characteristic of a thick, flat beta- 
ray applicator, adaptation of the curve for 
such a source will lead to an overestimate 
of penetration. 

In the process of fitting the theoretical 
curve to the experimental points, one can 
obtain an effective “‘average” absorption 
coefficient, u. A plot of log uw versus log 
Emax (Emax being the maximum energy of 
the beta rays emitted) appears linear for 
the three isotopes investigated by Baily. 
It would seem reasonable to employ this 
graph for isotopes having maximum beta- 
ray energies between the two extreme points 
in Figure 3. In this graph yp 1s given in 
reciprocal centimeters for materials of unit 
density (such as water, soft tissue and light 
plastic). When these data are used for ma- 
terials of somewhat higher density they 
may be expected to be valid if the scale 
for u is taken to express cm?/g. It should be 
pointed out, however, that in cases where 
materials of different density are employed 
in the same arrangement scattering will 
introduce errors. 

The assumption of exponential absorp- 
tion implies that dose curves for different 
isotopes will be identical if the geometrical 
distances involved are expressed in terms 
of 1/u. This follows from the simple fact 
that, if in the expression e~*4, 4 is replaced 
by a=uJ the resulting expression e~* be- 
comes invariant with respect to u. If curves 
expressing e~* or some function thereof are 
plotted as a function of a, the value of the 
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graph for a given 4 may be obtained by $ mo*Em2 
multiplying 4 by the yp of the isotope in ) 
question and reading the graph at a. Allow- 
ances must also be made for the amount of y 
activity involved and the average energy y 
of the beta particles. 
Thin Source: Vhe curves in Figure 46 V, 
500 
P 
\ 
200 V, 
\ 
y 
100 
50 
o Fic. 4a. Geometry for dose from thin slabs with ac- 
tivity expressed in mc/cm.? 
§ 
20 
a 
71204 
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Fic. 3. Average absorption coefficient uw as a func. 
tion of maximum beta energy. The three isotopes 
investigated by Baily are shown by circles. 


The straight line joining the points is given by 
p=8.8 E18, 2 


on 


apply to the geometry given in Figure 4a. 
They represent the dose as a function of — 2 ote 
distance from an infinite thin slab contain- ites 
ing the activity. It should be noted that 
here again, as in all other examples, the | 
absorption and scattering of beta particles distance x p 
are the same in the surroundings as in the | 
source, 7.¢., the curve applies to a homo- 5 
geneous medium in which there is a uni- 
form concentration of the radioisotope in an Fic. 44. Dose as function of distance from slabs of 
ilnten lever. various thickness. The scale of the ordinate is 


TI adjusted to yield equivalent roentgens per minute 
re parameters characterizing this situ- if w is expressed in reciprocal centimeters, 6 in 


ation are mc/cm.? and € in mev. 
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Fic. 5a. Geometry for doses from thick slabs 
with activities expressed in mc/cm.* 
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Fic. 54. Dose as a function of distance from slabs of 
various thicknesses. The scale of the ordinate is 
adjusted to yield equivalent roentgens per minute 
if w is expressed in reciprocal centimeters x in 
mc/cc., and € in mev. 


t, the thickness of the source in centi- 
meters 

d, the distance from the surface of the 
source in centimeters 
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6, the amount of beta activity per unit 
area of the source in millicuries/cm.2 
u, the absorption coefficient in reciprocal 
centimeters 
e, the average beta-ray energy in mev. 
To find the dose for a given situation, 
determine yu from Figure 3, multiply ¢ by u 
to select an appropriate curve on Figure 
44, multiply d by uw and read the ordinate 
corresponding to that value. 
The dose in equivalent roentgens per 
minute (e.r./min.) will be equal to the 


ordinate XuX6 Xe 


Consider for instance an experiment in 
which a salt containing S* has been soaked 
into a piece of filter paper at a concentra- 
tion of 8 mc/cm.? The filter paper is 0.01 cm. 
thick, has a backing of some light plastic, 
and is applied to the skin. What will be the 
dose at the basal layer at a depth of 0.007 
cm. (7 mg/cm.?)? 

The maximum beta-ray energy of S* is 
0.17 mev. and hence (Fig. 3) wis 133. Thus 
tu=1.33 and du=o.g3. These values deter- 
mine a point on Figure 4b which is at the 
location indicated by the arrow. The cor- 
responding ordinate is 2.2. Since the aver- 


age beta energy of S* is 0.055 mev., the 
dose will be given by 
2.2 X 133 X8 X0.055 = 130 e.r./min. 


Thick Slabs. The above weal could also 
have been obtained from Figure 54 which 
gives doses for sources for which the activ- 
ity per unit volume is known. This family 
of curves includes one of infinite thickness, 
which could not be shown in Figure 44. 

The parameters here are (Fig. 5a): yu, € 
and 

t, the thickness of the source 1n cm. 

d, the distance from the surface of the 
source cm. (Note that this quantity 1s 
negative if the dose inside the source 
is to be determined.) 

x, the amount of beta activity per unit 
volume of the source in millicuries/cc. 

The dose is determined in the same man- 
ner as in the previous example except that 
it will be given by the 
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ordinate X k X € 


Consider a flat beta applicator of 1 mm. 
thickness which contains P*® at a concen- 
tration of 3 mc/cc. in a medium having 
approximately unit density (e.g., bakelite). 
Suppose the dose at 2 mm. depth in tissue 
is to be determined. 

Emax for P® is 1.7 mev. Therefore uw is 
4 cm.~! (Fig. 3). Hence tu=o.4 and du= 
0.8. It will be seen from Figure 54 that these 
values yield an ordinate of 2.0. Since the 
average beta-ray energy of P* is 0.695 mev., 
the dose rate will be 

3X2.0X0.695 = 4.2 e.r./min. 

Spherical Sources. While the theoretical 
dosimetry for slabs may be checked by 
comparison with experimental values, no 
measurements seem to be available for 


spheres. However, there seems to be reason Fic. 6a. Geometry for dose from a sphere. 
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Fic. 64. Dose as a function of distance from the centers of spheres of various radii. The scale of the ordinate 
is adjusted to yield equivalent roentgens per minute if u is expressed in reciprocal centimeters, x in mc/cc. 
and € in mev. 
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Dose at P = CE 


Dose at P= N 


Fic. 7. Geometrical considerations for inverse dose. 


CE center = 
—gverage 
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Fic. 8. Relative maximum, average, and minimum 
doses in spheres containing I! as a function of 
radius. 
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to assume that computations are about 
equally accurate in both instances. The 
sphere appears to be the only finite object 
which may be treated with reasonable 
effort in these computations. Its special 
significance lies in the fact that of all 
shapes it is the one in which there is a max- 
imum of self-absorption. Therefore, if any 
irregularly shaped body containing the 
beta emitter is approximated by a sphere 
of equal volume, the dose received by the 
latter represents an upper limit of the 
emitted energy which may be retained in 
the original structure. Similarly, if an ob- 
ject of a given volume is immersed in a 
radioactive solution the average dose will 
be a minimum if the object is spherical. 

The parameters involved in the dose from 
spherical sources are (igure 64): w, x, €and 

r, the radius of the source in centimeters 

d, the distance from the center of the 

source in centimeters. (This will be 
less than r if the dose inside the source 
is to be computed.) 

The dashed line in Figure 64 intersects 
the dose curves at d=r and yields the dose 
on the surface of the spheres involved. 
Values to the left of the dashed line are 
doses inside the spheres, values to the right, 
doses outside the spheres. 

The dose in e.r. is again given by the 
ordinate X kX e. 

As an example, one might consider a frog 
egg stripped of its jelly which is, by gentle 
stirring, made to float in a volume of water 
containing a beta emitter. This is a case 
of an “inverse dose.”” Assuming that none 
of the radioactive material diffuses into 
the egg, one is dealing with the dose in a 
spherical cavity in a large volume of radio- 
active material rather than a_ spherical 
source in a large inactive volume. If the 
egg were permeated with the activity at 
the same concentration as exists in the sur- 
rounding fluid, any point in it would re- 
ceive CE, the dose in a continuum (Fig. 74). 
This may be considered to be due to the 
dose N contributed by the active material 
inside the egg (Fig. 74) plus the dose X 
contributed by active material outside the 
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egg (Fig. 7c). Thus CE=N+X or X= 
CE—N. In the units employed here 
CE =42.5xe e.r./min. 


Suppose that the egg is immersed in a 
volume of water containing 0.5 mc/cc. of 
Na”, that its diameter is 1.7 mm., and that 


@ Dose by approximation with spheres 


© Dose by “segment” methed 
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this yields a dose rate of 8 e.r./min. This 
computation does not take into account 
the dose due to gamma rays emitted by 

A simple numerical integration of data 
in Figure 64 will yield the average dose 
received by active spherical objects in 


(a) 


(b) 


Fic. 9. Dose in the mouse thyroid. (a2) Approximation used to determine dose. (4) Values obtained by 
approximation (solid circles) as compared with numerical integration (open circles). 


the dose at a point 0.5 mm. from the center 
is to be determined. 

Emax for Na™ is 1.4 mev. Therefore yu 1s 
5.4 (Fig. 3). Thus ru=0.46 and du=o.27. 
According to Figure 64, this yields N= 

3xe. Thus X=CE—N=42.5xe—13Kxe= 
29.5 xe. With € for Na* being 0.54 mev., 


inactive media. This has been done for 
spheres of various sizes in Figure 8 for 
['3!. In this case there are two beta rays 
which must be treated separately. The 
curves indicate that there is a critical size 
for functional metastases of thyroid carci- 
nomas. Even if the metastasis picks up the 
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iodine at the same rate as the original tu- 
mor, it will be irradiated less effectively if 
its radius is less than about 1 mm., because 
most of the beta rays escape and _ lose 
their energy in the surrounding tissues. 

The examples thus far given involve 
only simple geometrical shapes and the 
question arises how more complicated ob- 
jects may be analyzed. 

Figure ga shows a method whereby the 
dose in a non-spherical object may be 
determined by approximating the distribu- 
tion of activity by overlapping spheres. 
Here the drop-shaped object approximates 
the shape of the mouse thyroid. To ob- 
tain the dose, the object is broken up into 
five overlapping spheres. In this modifica- 
tion of the geometry, excessive dose values 
would be obtained in those regions where 
the spheres overlap, but the dose at the 
center of each sphere may be obtained by 
adding to its own contribution the dose due 
to the other four. If the spheres approxi- 
mate the original shape well, as on the left 
side of the figure, fairly accurate values 
will be obtained. This is shown in Figure 
gb where the axial variation of dose as 
obtained in such a computation is compared 
with the results of a more laborious but 
more accurate numerical integration. 

This method of approximation may in 
principle be applied to any shape, but it 1s 
likely that the labor involved would often 
be considerable and that sufficient informa- 
tion may be obtained by assuming a spheri- 
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cal shape for the object. Thus, while the 
study of the mouse thyroid as outlined 
above yields an average dose of somewhat 
less that 0.40 CE, the average dose in a 
sphere of the same mass would be 0.55 
CE. Thus, even for fairly elongated shapes, 
the average dose differs not too much from 
the one encountered in a sphere of equal 
mass. 


The authors wish to acknowledge with apprecia- 
tion their indebtedness to Dr. G. Failla, who sug- 


gested many of these problems, the cooperation of 


Mr. Norman A. Baily of this laboratory, who made 
available the experimental data shown in Figure 2 
and many helpful suggestions by Dr. Charles D. 
Swartz. 

Calculations forming the basis of the dosimetric 
curves originally appeared in Nucleonics (July and 
August, 1950). The editors kindly gave permission to 
reproduce Figures 2, 44, 54, 64, and 9. 
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DISTRIBUTION AND DOSAGE OF 
RADIOCARBON IN THE TISSUES* 
By GEORGE L. NARDI, M.D.7 
Radiation Laboratory and Division of Medical Physics, University of California 


BERKELEY, CALIFORNIA 


tagged with radiocar- 
bon (C™) promise to be versatile tools 
in the investigation of metabolic phenom- 
ena. However, because of the long half- 
life (5,000+vears) of C™ and the experi- 
ments of Bloom ef a/.,' suggesting that this 
element localizes in bone, there has been an 
understandable hesitation in the use of this 
element for human investigation. 

If it could be shown that C™ were rapidly 
excreted and evenly distributed through 
the body tissues, this useful agent might 
then be used with a minimum of hazard 
in selected clinical cases. The following ex- 
periment was carried out with this in mind. 

1.728 mg. of glycine labeled with C’ in 
the methylene position, having an activity 
of 567,000 counts per minute per milligram 
(4.57 wc/mg.) was injected intravenously 
into a series of mice. The animals were 
sacrificed at varying intervals from. six 


hours to forty-three days and the individual 
tissues and organs combusted, plated, and 
counted as described by Calvin e¢ al? Ac- 
tivity in the carcass, expired air, urine, and 
feces was determined to eliminate sources 
of error. The total activity in each tissue 
analyzed expressed as percentage of the 
injected dose is shown in Table 1. 

Dr. William Siri in this laboratory has 
estimated the doses delivered to organs on 
the basis of values obtained in this experi- 
ment. Assuming a 70 kg. man the maximum 
r.e.p./day delivered to the various organs 
is shown in Table n. 


SUMMARY 


Radiocarbon (C™) administered intra- 
venously in the form of radioglycine is 
rapidly excreted from and evenly distrib- 
uted in the tissues of mice. There is no 
evidence of bone localization. Calculated 


TABLE | 


PERCENTAGE OF 


Time Bone Brain Heart Intes- Kidney 
tine 
6 hr. 2.0 0.04 10.0 4-9 
18 hr. 0.5 0.04 6.0 
25 hr. 5 6.0 
41 hr. 1.0 5 9.0 2.5 
g6 hr. 2.6 5.5 
6 days 3 7 1.8 
12days 0.25 3 1.0 
14 days 0.25 3 1.0 0.6 
17 days 0.3 O23 0.6 
21days 0.1 0.2 0.3 0.3 
26 days 0.1 1 0.2 0.2 
34 days 0.1 0.09 0.2 
43 days 0.05 O.1 0.05 0.08 0.05 


ADMINISTERED DOSE OF C!4 REMAINING IN TISSUES 


Liver — Spleen Pan- Colon Lungs 

ach creas 
14.C 3-0 g.O 1.2 I.4 
6.7 4:3 2.0 8.5 1.4 
17 0.9 6.6 1.4 
9. 0.8 2.8 0.5 
8 0.5 0.§ 2.6 0.6 
te: 0.6 O.4 0.6 1.0 0.6 
2.0 O.2 0.25 o.3 0.4 
2.2 0.3 0.3 O64 o.4 
I.4 O.1§ 0.2 0.2 0.4 0.2 
0.6 0.07 0.15 0.08 o.2 
0.02 0.07 0.06 
0.2 0.04 0.04 0.07 0.04 


* The work described in this paper was sponsored by the Atomic Energy Commission. 
+ While on leave from Massachusetts General Hospital, Boston, Massachusetts; Milton Fellow, Harvard University. 
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Paste II radiation to the individual tissues is mini- 


CALCULATED DAILY RADIATION TO TISSUES IN MAN mal. 

IN R.E.P./DAY/MC. 
Massachusetts General Hospital 
Boston 14, Massachusetts 


Tissue 1st Day 43rd Day 

REFERENCES 
Bone 0.13 0.005 
Brain 0.015 0.003 1. Broom, W., Curtis, H. J., and McLean, F. C, 
Heart 0.05 0.005 Deposition of C™ in bone. Science, 1947, 105, 
Kidney 0.12 0.0002 45. 
Liver 0.14 0.0014 2. Carvin, M., J. C., Resp, B. M., 
Spleen 0.65 0.002 and Yankwicu, P. E. Isotopic Carbon. John 
Pancreas 0.5 0.022 Wiley & Sons, Inc., New York, 1949. 
Lung 0.12 0.0025 
Alimentary tract 0.09 0.001 


(Whole intestine) 
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ON THE USE OF ROENTGEN FILMS IN DOSIMETRY 


By G. D. ADAMS 


From the Physics Research Laboratory, University of Illinois 


CHAMPAIGN, ILLINOIS 


[' HAS been pointed out to the author 
that films do not enjoy wide usage in 
dosimetry, particularly for roentgen radia- 
tion up to 400 kv. (peak). The reason 
appears to be that film sensitivity changes 
rapidly with quality and, of course, the 
quality would change considerably for 
relatively moderate changes in any material 
in the roentgen-ray beam. 

This laboratory, on the other hand, has 
been working in the 20 million volt region 
and has found quite a different behavior. 


It is the purpose of this note to mention a 
property of some roentgen films which 1s 
believed to be useful in dosimetry. 

Our experience began during the war 
when the roentgenographic properties of 
various commercial roentgen films were 
being investigated. It was noticed that, 
under certain conditions, the photographic 
density exhibited by the film increased 
linearly with exposure from about twice 
the fog value up to at least density =4. 


Three films, Eastman Industrial Types A 


4 DENSITY VS EXPOSURE ‘ 
INDUSTRIAL, TYPE A 
DEVELOPED IN D-19b 
X-RAYS 
Z 
V4 
| 
ran) Pa 
| = 
| 
#°0 5 10 15 
| MINUTES DEVELOPMENT AT 65°F. 


EXPOSURE, IN F 


2 3 4 5 6 v 8 


9 10 I 12 13 4 Es) 16 


Fic. 1. Dose-Density Curve. The dose (exposure) is measured in roentgens. The film cassette contained a 
0.040 inch lead screen between film and target. As normally defined, the contrast y=AD/A log E= EAD/AE 
increases linearly with both dose and development. Increasing the contrast by, say, overdevelopment can 
be very useful in studying the details of multiple beams cross-firing on a common target. The dose values 
(abscissae) must be divided by 3.0 to obtain the number of roentgens which would be observed at the film 


position.* 


* The reason for this factor is that the ionization chamber could not be at the film position while the tests were in process. 
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and M and Eastman No Screen, behaved 
this way when a lead screen (0.040 inch was 
used most) was placed in the cassette 
and between the film and target. A back 
lead screen would not change this but is 
roentgenographically poor practice. The 
roentgenographic results are published 
elsewhere.!'? Figure 1 shows a_ typical 
plotting of density vs. exposure, the ex- 
posure having been measured in terms of 
the reading of a Victoreen thimble when 
irradiated in a thick-walled bakelite cylin- 
der. The thick wall is necessary in the 20 
million volt range to approach the equi- 
librium condition involved in the definition 
of the roentgen (r). 

Linearity of response was not always 
retained when fluorescent screens were 
used but otherwise seemed to be a property 
of these emulsions. Film used in a paper 
cassette*? was employed widely for relative 
dosimetry in one case treated in this labora- 
tory. Figure 5 of reference 4 illustrates the 
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kind of linearity which was found under 
experimental and _ processing conditions 
which were more carefully controlled than 
in the roentgenographic work. In fact, 
there is some reason to believe that with 
sufficiently well controlled conditions, such 
films as those mentioned above might be 
useful for absolute as well as relative 
dosimetry. This would at least require a 
calibration for each box. 


Radiological Laboratory 
University of California Medical School 
San Francisco 22, California 
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MEASUREMENT OF THE NECK OF THE FEMUR 


By C. J. ATTWOOD, M.D. 
From the Department of Radiology, Samuel Merritt Hospital 
OAKLAND, CALIFORNIA 


HE, common orthopedic practice of 

maintaining reduction of fractures of 
the femoral neck by means of a Smith- 
Petersen or similar nail has made the pre- 
operative determination of the length of 
the neck of the femur a roentgenographic 
procedure of considerable value to the 
orthopedic surgeon. Knowing the exact 
length of the femoral neck permits the 
orthopedist to preoperatively select with 
certainty a nail of appropriate length, thus 
securing maximum stability of fragments 
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Kic. 1. Diagram to show the normal anterior angula- 
tion of the femoral neck and measurements taken 
to properly position perforated lead plate. 


and avoiding the possibility of unnecessary 
osseous trauma due to withdrawing a nail 
found to be too long or too short and 
replacing it with one of proper length. 

It is the purpose of this paper to describe 
a simple apparatus and technique by which 
the length of the femoral neck may be 
determined accurately at the time of the 
first roentgenological examination without 
discomfort to the injured patient or appre- 
ciably prolonging the time of the examina- 
tion. 

To determine and record the length of the 
femoral neck use is made of a perforated 


lead plate, following a modification of the 
roentgenographic method of measurement 
believed to have been first described by 
Thoms.! 

The femora being normally bilaterally 
symmetrical and seldom showing any 
appreciable difference in the length of the 
right and left femoral neck, measurement 
is made of the uninjured femur. 


Fic. 2. Diagram to show the angle normally present 
between the femoral neck and the long axis of the 
shaft of the femur. 


Since the neck of the femur normally 
angles anteriorly 12.5 degrees and forms an 
angle of 127 degrees with the long axis of 
the shaft of the femur, as shown in Figures 
I and 2, it is necessary that the perforated 
lead plate must not only be positioned at 
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Fic. 3. Apparatus to support the perforated lead 
plate at a previously determined distance above 
the roentgenographic table. 


the same distance from the film as was 
formerly occupied by the neck of the femur, 
but must also be positioned to conform to 
the anterior angulation of the femoral 
neck. For the sake of accuracy and con- 
venience it is of value to place the rows of 
perforations in the plate at an angle of 127 
degrees to conform to the normal angle of 
the femoral neck with the long axis of the 
shaft of the femur. 

The apparatus designed to support the 
perforated lead plate at the same distance 
from the film and at the same angle as the 
femoral neck is shown in Figure 3. It con- 
sists of a platform of wood or suitable 
radiolucent material, readily adjustable in 
height, and made to cover a surface of 14 
by 17 inches. The surface of the platform 
forms an obtuse angle so that when placed 
upon the roentgenographic table with the 
long dimension across the table both sides 
slope downward at an angle of 12.5 degrees, 
corresponding to the normal anterior angu- 
lation of the femoral neck. Upon this plat- 
form the perforated lead plate is placed. 
For purposes of protection the perforated 
plate is covered with plywood. 

Because the orthopedic nails used in 
fractures of the femoral neck are usually 
made varying in length by fractions of an 
inch, the perforations of the lead plate are 
placed 3 inch apart and arranged in rows 
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at an angle of 127 degrees. The arrange- 
ment of the perforations is indicated by the 
dots produced upon the film shown in 
Figure 4. 

The procedure followed in performing a 
roentgenographic examination of a patient 
suspected of having a fracture of the neck 
of the femur is as follows: The patient is 
placed upon the roentgenographic table in 
a supine position. Care is taken that the 
following conditions are met: (1) The 
patient is centered in the middle of the 
table. (2) The pelvis is flat, having its 
transverse axis parallel with the surface of 
the table. (3) The uninjured leg is posi- 
tioned so that the foot is pointed directly 
upward and maintained in this position by 
means of sandbags or other suitable sup- 
port. With the patient thus positioned 
upon the table, the lateral aspect of the 
greater trochanter of the uninjured femur 
is palpated and two measurements care- 
fully taken and recorded. These measure- 
ments are the height of the lateral aspect 
of the greater trochanter above the sur- 
face of the roentgenographic table (dis- 
tance 4, Fig. 1) and the distance from the 
edge of the roentgenographic table to a 
point on the surface of the table directly 
below the lateral aspect of the greater 
trochanter (distance B, Fig. 1). 

Following the taking of these measure- 
ments a pair of 14 by 17 inch stereoscopic 
anteroposterior films are made at a known 
target-film distance showing the bony 
pelvis and the proximal ends of the femora. 
The tube is shifted in the direction of the 
long axis of the table. 

The film made with the tube in its first 
position is then developed and examined. If 
a fracture of the femoral neck is present, a 
lateral film is made. As soon as the film 
in the lateral projection is made the patient 
is taken from the roentgenographic table 
and may be removed from the roentgen 
department. 

The tube is now returned to the same 
height and position it occupied in making 
the second of the stereoscopic anteroposte- 
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Measurement of the Neck of the Femur 
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Fic. 4. Fracture of the neck of the femur. Roentgenogram with dots for 
accurate measurement of the length of the femoral neck. 


rior films and the undeveloped film is again 
placed in position beneath the table. The 
perforated lead plate is placed upon the 
table over the exposed but undeveloped 
film and its height adjusted so that the 
perforated plate lies in the same position 
with relation to the film as was occupied 
by the uninjured femoral neck at the time 
of the exposure of the film. This is easily 
accomplished by adjusting the elevating 
mechanism so that the height of the plate 
above the table at distance B from the 
edge of the table is the same as distance 4. 
With the perforated plate so positioned a 
second exposure is made producing rows of 
dots upon the film. Since the distance 
between the dots in any row on the film 
represents 3 inch, the length of the femoral 


neck is easily determined and a nail of 


proper length selected prior to operation. 

The presence of the small dots on one 
of the stereoscopic films has not been found 
to interfere significantly with the stereo- 
scopic viewing of the films. Should they be 
found, however, to be a disturbing influ- 
ence to any roentgenologist, an additional 
special film may, of course, be made for 
purposes of measurement. 

The errors in measurement which may 
result from difficulty in determining the 
exact position of the lateral aspect of the 
greater trochanter due to overlying soft 
tissues and from slight anatomical vari- 
ations in the degree of anterior angulation 
of the neck of the femur have not been 
found in practice to be of sufficient magni- 
tude to interfere with the clinical usefulness 
of the procedure. 
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SUMMARY 


Apparatus and a technique have been 
described by which the length of the 
femoral neck may be measured. The pur- 
pose of this measurement is to permit the 
preoperative selection of a Smith-Petersen 
or similar nail of proper length for each 


individual case of fracture of the femoral 
neck. 
Department of Radiology 


Samuel Merritt Hospital 
Oakland 9, California 
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CATARACT FORMATION FOLLOWING WHOLE 
BODY IRRADIATION 


HE effect of whole body irradiation on 
the lens, and the ocular structures in 
general, has become a topic of intensive in- 
vestigation since the atomic explosions at 
Hiroshima and Nagasaki. The problem is 
fraught with considerable difficulty since 
the irradiation in such explosions is usually 
due to several agents as, for example, gam- 
ma rays, neutrons, radioactive fission prod- 
ucts, etc., all of which have various ener- 
gies and thus produce different biologic 
effects. To simplify the analysis, it appears 
advisable to consider separately the acute 
or immediate lenticular changes which are 
observed as the result of lethal doses of 
whole body irradiation and the chronic or 
delayed lenticular changes culminating in 
cataract formation which are the product of 
sublethal doses and, as a rule, occur several 
years later. In these latter, a distinction 
may be made between cataracts due to 
single exposure to an instantaneous dose 
and cataracts due to repetitive exposure to 
small doses over a certain period of time. 
Experimentally, the acute or immediate 
lenticular changes were studied by Wilder 
and Maynard,! who took part in Operation 
Crossroads at Bikini. These investigators 
exposed 21 goats and 31 pigs to varying 
amounts of whole body irradiation emanat- 
ing from an atomic explosion and compared 
the changes observed in this group of ani- 
mals with those found in 24 pigs subjected 
to whole body roentgen irradiation with 200 
to 600 r and 24 control animals. All heavily 
and moderately irradiated animals of the 
Bikini experiment died within three to 
twenty-three days following exposure from 


1 Wilder, Helenor Campbell, and Maynard, Russell M. Ocular 
changes produced by total body irradiation. 4m. F. Path., Jan. 
Feb., 1951, 27, I-19. 


radiation sickness except 2 which were 
killed by exsanguination, one on the sixth 
and the other on the eighth day. Of 7 animals 
which received lesser radiation, 3 died and 
4 were killed, the longest period of observa- 
tion being 184 days. The animals subjected 
to roentgen irradiation and the control ani- 
mals likewise died or were killed at varying 
intervals over a period of seven months. 
Wilder and Maynard state that the patho- 
logic lesions of the eye in the animals which 
received whole body irradiation, whether 
from atomic bomb explosion or roentgen 
rays, consisted of conjunctival and intra- 
ocular hemorrhages, intraocular serous exu- 
dates, septic choroiditis and the presence of 
bacteria in the intraocular blood vessel. 
These lesions were attributed to bone mar- 
row depression and secondary infection 
rather than to direct effect of the irradia- 
tion. The changes observed in the lens con- 
stituted part of the total picture. Five 
lenses from heavily irradiated animals, 2 
from the atomic explosion group and 3 from 
the roentgen experiment group, showed ex- 
tensive degeneration, but most of the other 
animals showed minimal alterations. In the 
roentgen experiment group, several of the 
pigs were pregnant at the time of the irra- 
diation and the eyes of 2 fetuses from one 
of the sows which received 400 r and of 2 
fetuses from another sow which received 
600 r were examined. Massive degenerative 
changes were found in all four lenses of the 
fetuses from the sow which received 600 r, 
although the mother showed only early pos- 
terior subcapsular degeneration of the lens. 
Prominent changes were also present in the 
four lenses of the 2 fetuses from the sow 
which received 400 r but this mother ex- 
hibited small vacuoles in the cortex of the 
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lens. Similar vacuoles, however, were ob- 
served in many of the other irradiated ani- 
mals, as well as in some of the controls, and 
therefore Wilder and Maynard believe that 
they do not represent a specific manifesta- 
tion of the direct effect of irradiation. The 
disproportionately greater degenerative 
changes observed in the lenses of the fe- 
tuses are undoubtedly due to the fact that 
the irradiation occurred when the tunica 
vasculosa lentis was still present, thus in- 
juring the blood supply at the time of most 
rapid growth of the lens. This finding is in 
agreement with former observations on in- 
creased susceptibility to cataract formation 
of newborn animals following local roent- 
gen irradiation of the eyes.’ 

Reports on the acute or immediate effect 
on the lens of human beings by whole body 
irradiation produced by atomic explosion 
are few. Tamura and_ co-workers? 
studied the lenticular changes in forty-eight 
eves from atomic bomb victims at Hiro- 
shima and Nagasaki who died of a severe 
radiation sickness. They found vacuoles in 
the lens fibers of six eyes, localized in the 
equatorial sections of the lens. In two of 
these lenses there was evidence of degenera- 
tion of the center with swelling and dis- 
integration of a thin layer of cortex beneath 
the anterior and posterior capsules. Schlae- 
gel, in 1947, described the histopathologic 
changes of six eyes and one other lens from 
7 patients who died at Kyushu Imperial 
University. The most conspicuous findings 
were thickening of the posterior capsule and 
the presence of multiple vacuoles in the 
anterior and posterior subcapsular cortex 
which he interpreted as being due to 
anoxia although the possibility of early 
cataract formation was conceded. Wilder,’ 
in examining sixteen lenses of eyes of 
atomic bomb casualties from Hiroshima, 


2 Bellows, J. G. Cataract and Anomalies of the Lens. C. V. 
Mosby Company, St. Louis, 1944, pp. 323-377: 

3 Tamura, S., Ikui, H., Nakano, K., Hiwatashi, T., and 
Oshio, S. Ocular lesions from the atomic bomb. Ganka Rinsho 
Tho, 1946, 5, 40, and 6, go. (Cited by Kimura and Ikui.") 

4 Schlaegel, T. F., Jr. Ocular histopathology of some Nagasaki 
atomic-bomb casualties. 4m. 7. Ophth., 1947, 30, 127-135. 

5 Wilder, H. C. Pathology of the eye in atomic bomb casualties. 
(Abstract.) 4m. F. Path., 1947, 23, 890. 
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found in fifteen of them degenerative 
changes consisting of swelling of fibers at 
the posterior pole and large vacuoles be- 
neath the capsule. 

In considering the chronic or delayed len- 
ticular changes resulting from whole body 
irradiation, some benefit may be derived 
from reviewing briefly some of the avail- 
able data on the effect of local irradiation 
of the lens by roentgen rays or radium. 
Such information has been gathered since 
the earliest days of the therapeutic use of 
these two agents. Numerous experimental 
investigations have been performed, es- 
pecially in rabbits, since this animal has a 
large crystalline lens and can be handled 
easily in the laboratory. Other animals 
studied were cats, guinea pigs, mice and a 
few larger animals, such as dogs and pigs. 
Through the years, approximately one 
hundred cases of incidental cataracts were 
also reported in human beings, usually sub- 
sequent to irradiation of ocular or orbital 
lesions. The literature dealing with the var- 
ious phases of the subject up to 1931 was 
extensively reviewed by Desjardins.® Ow- 
ing to the rather indefinite methods of dos- 
age measurement prevailing at that time, 
however, no precise figures could be com- 
piled as regards the amounts of radiation 
necessary to produce the cataract. Neither 
was it possible to determine the relative 
effect of the two types of radiation. 

During the past decade several notable 
contributions were published giving more 
accurate data. Thus, Poppe’ found that in 
adult rabbits the smallest cataractogenic 
dose for single local roentgen exposure with 
175 kv. was 250 r. Clinically observable 
opacities appeared beneath the posterior 
capsule within five to seven months after 
irradiation and persisted to the end of the 
observation (nineteen months after irradia- 
tion). Cogan and Donaldson‘ also reported 


6 Desjardins, A. U. Action of roentgen rays and radium on the 
eye and ear. Am. J. Roenrcenor. & Rap. THERAPY, 1931, 26 
639 679; 787 -819; 921-942. 

7 Poppe, Erik. Experimental investigations of the effects of 
roentgen rays on the eye. Pp. 102, with xv plates. I. Kom- 
misjon Hos Jacob Dybwad, Oslo, 1942. 

8 Cogan, David G., and Donaldson, David D. Experimental 
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a threshold cataractogenic dose of 250 r in 
ten week old rabbits for 200 kv. and 1,200 
kv. roentgen rays. This uniformity is inter- 
esting since the threshold dose for epilation 
amounted to goo r for 175 kv. in Poppe’s 
experiments and to 1,000 r for 200 kv. and 
1,500 r for 1,200 kv. in Cogan and Donald- 
son’s experiments. These latter authors 
state, categorically, that the lens is a rela- 
tively susceptible organ to irradiation and 
that the threshold dose for production of 
cataract is smaller than that for a grossly 
demonstrable effect on any other structure 
of the eye or periocular region. They fur- 
ther state that with larger doses the latent 
period of the cataract is an inverse function 
of the dose and of the age. 

Poppe’ also studied the effect of repeti- 
tive local roentgen exposure on the crystal- 
line lens of rabbits. In one series of animals 
he administered daily doses of 175 to 250 r, 
up to a total dose of 400 to 2,500 r, and in 
another series small separate doses at pro- 
longed intervals up to a total dose of 750 
to 1,050 r. He found that in both instances 
the lenticular changes were somewhat less 
pronounced than after single exposure with 
the same total dose, but the difference was 
not so great as in the cornea, conjunctiva 
and hair papillae. Likewise, the reparative 
ability of the lens was much less, when 
compared with that of the other structures. 
The latent period between irradiation and 
the clinical appearance of the cataract was 
somewhat longer. 

The threshold value of the cataractogenic 
dose for human beings is unknown. The in- 
dividual cases recorded in the literature 
usually received rather large doses but it is 
conceivable that cataracts might have re- 
sulted from considerably smaller amounts 
of radiation under identical circumstances. 
Hunt,’ after a detailed analvsis of the avail- 
able information and a retrospect study of § 
personal cases (2 irradiated with roentgen 
rays and 3 with gamma rays of radium), 
radiation cataracts. I. Cataracts in the rabbit following single 
x-ray exposure. 4.M.4. Arch. Ophth., May, 1951, 45, 508-522. 

9 Hunt, Howard B. Cancer of the eyelid treated by radiation; 


with consideration of irradiation cataract. AM. J. Roen1GENoL. 
& Rap. THERAPY, 1947, 57, 160-180. 


Edi tori als 


June, 1952 
states that the threshold dose of radiation 
productive of lenticular opacities appears 
to be about 1 skin unit. He observed cata- 
ract formation following single delivery of 
775 r tissue dose (about 1.5 skin units) with 
130 kv. (peak) and of about 1,000 gamma 
roentgens (1 skin unit) to the lens. The 
cataract appeared from six months to eight 
and more years after irradiation. Cogan and 
Donaldson* likewise state that the probable 
cataractogenic dose of roentgen rays of 
100 kv. energy or greater is somewhere be- 
tween 500 and 1,000 r and that the younger 
the person, the greater the susceptibility. 
With repetitive and protracted irradiation 
the dose is somewhat larger. 

The more recent studies on the chronic or 
delayed lenticular changes due to whole 
body irradiation include survey of the in- 
cidence of cataracts in the survivors of the 
atomic explosion of Hiroshima and Naga- 
saki who received a single instantaneous ex- 
posure, and an analysis of several reports 
on accidental cataracts discovered in per- 
sons working with ionizing radiations who 
were victims of repetitive exposures over a 
prolonged period of time. 

The frequency of the late radiation cat- 
aracts in the population of Hiroshima and 
Nagasaki was investigated by Cogan, Mar- 
tin and Kimura!’ at the suggestion of the 
Committee on Ophthalmology of the Na- 
tional Research Council under the auspices 
of the Atomic Bomb Casualty Commission. 
Ten cases of cataracts believed to have 
been caused by atomic radiation were 
found, 9 at Hiroshima and 1 at Nagasaki. 
All were within 550 to 950 meters of the 
hypocenter at the time of explosion and 
suffered epilation of the head after one to 
four weeks, with complete baldness lasting 
three to seven months. Six vomited on the 
day of explosion and 8 had fever, malaise 
and diarrhea lasting from one to three 
weeks. The failure of vision, which was 
either gradual or stepwise and fluctuant, 
started in one patient one month, in an- 
other six months and in the remainder two 


10 Cogan, David G., Martin S. Forrest, and Kimura, Samuel J. 
Atom bomb cataracts. Science, 1949, 770, 654-655. 
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and one-half years after the bombing. The 
cataracts, at the time of the survey, con- 
sisted of opacities of the posterior lenticular 
capsules with occasional punctate dots 
farther toward the periphery, being ap- 
proximately symmetrical in the two eyes. 
There were vacuoles just in front of the 
capsules and in the 2 most advanced cases 
the opacity centrally was separated into 
two laminae which toward the periphery 
fused to form a denser ring in the shape of a 
doughnut. The pattern and the progression 
of the cataracts, according to Cogan, Mar- 
tin and Kimura, were similar to those asso- 
ciated with exposure to roentgen and gam- 
ma rays. The part played by the neutrons 
in their production is unknown but must 
have been significant. These authors also 
state that examination of 1,000 persons, 
believed to represent a cross section of the 


survivors who were within 2,000 meters of 


the hypocenter, revealed no case of radia- 
tion cataract. 

Kimura and Ikui!! reported somewhat 
later that in 1 of the aforementioned 10 
persons an intracapsular cataract extrac- 
tion was successfully performed on one lens 
about four years after exposure to the atomic 
bomb, with good restoration of vision. It 
thus appears that the retina and other 
structures of the eye were not damaged by 
the radiation. 

As regards the possible occurrence of late 
radiation cataracts secondary to repetitive 
small exposures over a prolonged period, 
the publication of Abelson and Kruger” is 
illuminating. These authors state that, fol- 
lowing discovery that at least 5 nuclear 
physicists of average age thirty-one were 
afficted with incipient cataracts, an ad hoc 
committee has been set up by the Division 
of Medical Sciences of the National Re- 
search Council for the purpose of surveying 
the situation. Arrangements were made to 
have the afflicted men examined and on 
January 18, 1950, it was found that of 11 

1 Kimura, Samuel J., and Ikui, Hiroshi. Atomic bomb radia- 
tion cataract; case report with histopathologic study. 4m. 7. 
Ophth., June, 1951, 34, 811-816. 


2 Abelson, P. H., and Kruger, P. G. Cyclotron-induced radi- 
ation cataracts. Science, 1949, 770, 655-657. 
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men examined 10 showed opacities in the 
lenses. Three exhibited severe changes in 
the posterior cortex of the lens, consisting 
of thick saucer or disc-like densities associ- 
ated with slight subcapsular or anterior cor- 
tical haze; 4 had similar changes of a lesser 
degree; and the remaining 3 showed mini- 
mal or doubtful changes, consisting of a 
thin lacy opacity in the posterior cortex and 
occasional punctate dots or capsular ir- 
idescence. All of the men were exposed to 
cyclotron radiation, the principal com- 
ponents of which were neutron and gamma 
rays, with the former predominating. Abel- 
son and Kruger state that the pattern of 
the changes conformed to that observed in 
roentgen-ray and radium cataracts. The 
exact calculation of the dosage proved a 
rather dificult task but, even with due re- 
gard to the higher biologic effectiveness of 
the neutrons as compared to the roentgen 
and gamma rays, the cumulative doses 
estimated were surprisingly low with a me- 
dian dose of only son. Most of the men had 
periodic blood examinations at the time 
they were receiving the exposure but not 
in a single case was there any evidence of 
abnormality, perhaps due to the fact that 
the upper segment of the body was prin- 
cipally implicated in the neutron irradia- 
tion. In only 2 instances was there a mild 
epilation. The fully developed cataracts ap- 
peared three years after the radiation was 
received. In 2 men they were successfully 
removed soon thereafter, and the vision re- 
stored. 

Hempelman, Lisco and Hoffman," in 
publishing the results of a collaborative 
clinical investigation and the case histories 
of g persons who were injured during two 
accidental nuclear reactions at the Los 
Alamos Scientific Laboratory, also make 
mention of a thirty-four year old man who 
developed bilateral radiation cataracts. 
This man was 3 feet away from the experi- 
mental assembly when the accident oc- 


13 Hempelman, Louis H., Lisco, Hermann, and Hoffman, 
Joseph G. The acute radiation syndrome; study of nine cases 
and a review of the problem. un. Int. Med., Feb., 1952, Part 1, 


279-10, with xx!Vv plates. 
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curred and, being partially shielded and 
turned slightly to the left, received most of 
the exposure to his head, shoulders and left 
arm. The average dose to his body was 
calculated to have been equivalent to 390 
r of 80 kv. roentgen rays and 26.4 r of 
gamma rays. Seventeen days after ex- 
posure, he developed epilation of the left 
temple and face which cleared up com- 
pletely within five months. Three years 
later a cataract of the left eye was noted, 
followed within two years by a cataract of 
the right eye. 

Recently, Cogan, Donaldson and Reese" 
reviewed the clinical findings in 20 cases of 
radiation cataract which they have exam- 
ined. Of these, 10 cases represented the 
group studied in Japan to which reference 
has already been made above, 1 case had a 
cataract resulting from an atomic explo- 
sion in this country, 2 cases had cyclotron- 
induced cataracts and 7 cases developed 
cataracts following local exposure to roent- 
gen and gamma rays during the course of 
therapeutic application. The findings were 
remarkably uniform in all cases, whether 
the cataract was a sequel of whole body ir- 
radiation or of a local exposure. The con- 
spicuous features were (1) a doughnut- 
shaped configuration, as demonstrated 
ophthalmoscopically, and (2) bivalve 
configuration with sharply demarcated an- 
terior boundary of the opacity, as seen with 
the slit-lamp biomicroscope. Although these 
features are not entirely specific, according 
to Cogan, Donaldson and Reese their pres- 
ence is strongly suggestive of radiation cat- 
aract and usually permits a differentiation 
from posterior polar cataract, such as is ob- 
served with retinitis pigmentosa, and the 
so-called cataracta complicata, commonly 
associated with endogenous ocular lesions 
and systemic diseases, and often occurring 
without apparent cause. 

4 Cogan, David G., Donaldson, David D., and Reese, Alger- 


non B. Clinical and pathological characteristics of radiation 
cataract. 4.M.A. Arch. Ophth., Jan., 19§2, 47, 55-70. 
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Cogan, Donaldson and Reese" also stud- 
ied the histopathologic characteristics of 
radiation cataracts. The material used for 
this study consisted of the lenses obtained 
from 27 cases, in 2 of which the cataract 
was caused by the ionizing effect of the 
atomic bomb (including the case of Kimura 
and Ikui!!), in 1 it was induced by cyclotron 
exposure and in 24 it had resulted from 
local roentgen therapy or radium applica- 
tion for neoplasms in or about the eye. In 
general, the histopathologic manifestations 
of the radiation cataract also assumed a 
rather uniform pattern but the type spec- 
ificity was less pronounced than in the 
case of the clinical signs. The essential 
changes consisted of (1) failure of the cells 
at the equator to differentiate into lens 
fibers, and (2) early migration of cells be- 
neath the posterior capsule toward the pos- 
terior pole, leading to occasional thickening 
of the posterior capsule before any exten- 
sive changes had occurred in the cortex. 

In summarizing, it may be said that the 
acute or immediate lenticular changes re- 
sulting from lethal or near lethal doses of 
whole body irradiation constitute part of a 
general effect. The chronic or delayed 
changes, culminating in cataract formation, 
are due to the particular radiosusceptibility 
of the crystalline lens. Whether the ex- 
posure is single or repetitive and whether it 
extends to the entire body or only the head 
region, the clinical and_ histopathologic 
pattern of the cataract is identical with 
that observed following local exposure of 
the eye to roentgen rays or radium. Newer 
evidence, however, seems to indicate that 
the cataractogenic threshold dose is lower 
than heretofore assumed and that cataracts 
may develop especially following small re- 
peated exposures, without any outward 
sign or hematologic warning of damaging 
radiation effect. Fortunately, such cataracts 
may be removed with good restoration of 
vision. 


T. Leuvcutia, M.D. 
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ISAAC GERBER 
1885-1952 


R. ISAAC GERBER, one of the most 

distinguished radiologists in New Eng- 
land, died of coronary occlusion at the age 
of sixty-six in Providence, Rhode Island, 
on February 17, 1952. He was born in Bos- 
ton, graduated from Harvard Medical 
School in 1g1o and, after serving his intern- 
ship, went to Europe for a two-year period 
of graduate study in internal medicine. 


While abroad, however, he became inter- 
ested in radiology and decided to devote his 
whole time to the new branch of medicine. 
On his return to Boston in 1913, he joined 
the office of a pioneer radiologist, the late 
Dr. Arial W. George, and presently found 
himself engaged in a round of conferences 
and lectures, introducing and interpreting 
radiology to the profession at large. His 
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approach must have been impressive since, 
as he told me, Rhode Island physicians soon 
urged him to establsh an office in Provi- 
dence. He did so in 1914, was appointed 
chief of radiology at Rhode Island Hospital 
shortly afterwards and in due course be- 
came consultant to virtually every other 
hospital in the state. Many of his investiga- 
tive studies—on the gallbladder, appen- 
dix, duodenum, mastoids, lungs, dental 
radiology, on radiation treatment of neo- 
plasms and of a variety of benign lesions 
were published during those years. He or- 
ganized the radiologic service of Massa- 
chusetts’ famed cancer hospital in Ponds- 
ville at its inception. His work, by then, 
had become authoritative. He had mate- 
rially helped to give radiology its place in 
clinical medicine. He was in his early for- 
ties. 

It was at this point that disease slowly 
began to cripple his legs with paralysis, 
finally shackling him to a wheelchair for the 
last fifteen years of his life. The illness was a 
mystery to the neurologists and was at 
times ascribed to radiation damage. It 
could have been cured. At autopsy the 
pathologist found a benign neurofibroma 
compressing the cord. 

Isaac Gerber’s struggle against infirmity 
was on anepic scale. With the devoted sup- 
port of his wife, Rose Albert Gerber, a 
scholar in her own right and a woman of 
charm and courage, he continued all his 
activities. For many years the short sturdy 
man in the wheelchair remained a familiar 
sight at conferences and at nearly all re- 
gional and national meetings. To watch him 
at work, upright on his helpless legs, hold- 
ing on to the fluoroscope with one hand and 
competently operating a spot-film device 
with the other, was an experience not easily 
forgotten. 

Ike Gerber practiced radiology as one 
should practice it but rarely does. At his 
busy office he or his long-time partner, Dr. 
Simon Albert, saw every patient first and 
took a history, no matter how obvious or 
trivial the problem. The work had an ac- 
curacy and thoroughness which I have not 
seen matched. A “simple” wrist examina- 
tion required routinely six specified views, 
and he could give a valid reason for each of 
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them, reminiscing briskly and with grim 
relish about the errors he had made by 
omitting one or the other. What he called 
“the a.p. and lateral school of thought” 
headed the list of his dislikes. He inspected 
the day’s films at the office, then leisurely 
at home, wary of hunches, collecting and 
sifting the evidence. The next morning, he 
reviewed them again, inviting and visibly 
enjoying a good argument but dissecting 
promptly, though impersonally, opinions 
that were not based on observation checked 
and confirmed. It was characteristic of him 
that once, when I helped him for a few 
weeks during World War II, he suddenly 
interrupted one of our endless film-reading 
sessions, bellowing, at nobody in particular, 
“There is altogether to much agreement in 
this office today!” 

Experience, clinical research, prodigious 
reading and a lasting interest in all aspects 
of medicine had given him an encyclopedic 
knowledge of radiology which his reticence 
rarely permitted him to display. It was 
probably this knowledge which led him to 
set standards of completeness and precision 
which the rest of us have been slow to 
adopt. In this respect he was ahead of his 
time. 

Although fiercely averse to publicity, he 
was given positions of trust and leadership 
in the community and was, of course, 
highly respected by the profession. He was 
a member of the American Roentgen Ray 
Society, a past president of the New Eng- 
land Roentgen Ray Society, a Fellow of the 
American College of Radiology, and a 
member of numerous other national associ- 
ations. 

As our field expands and our position 
improves, we are beginning to forget that 
radiology owes its present standing to the 
inquisitiveness and stamina of a very few. 
Among them, Isaac Gerber will be remem- 
bered as a master for his competence, his 
honesty, his valor, but mainly perhaps for 
his insistent belief that in medicine the best 
is barely good enough and that with 
thought and effort one can make the best 
a little better—commonly at least, ashe 
would here have added. 

ALBERT OppENHEIMER, M.D. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF ROENTGEN SOCIETIES* 


Unitep States oF AMERICA 

AMERICAN RoeENTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Shamrock Hotel, 
Houston, Texas, September 23, 24, 25 and 26, 1952. 

American Rapium Society 
Secretary, Dr. J. E. Wirth, 635 Herkimer St., Pasadena 1, 
Calif. Annual meeting: Stevens Hotel, Chicago, IIl., 
June 8, 9 and 10, 1952. 

Society oF NortH AMERICA 
Secretary, Dr. D. S. Childs, 713 E. Genesee St., Syracuse 
2, N. Y. Annual meeting: Netherland-Plaza Hotel, 
Cincinnati, Ohio, December 7 to 12, 1952. 

AMERICAN Con LEGE OF RADIOLOGY 
Executive Secretary, William C. Stronach, 
Drive, Chicago 6, Illinois. 

Section on RaproLocy, AMERICAN MEDICAL AssoclATION 
Secretary, Dr. T. Leucutia, Harper Hospital, Detroit 1, 
Mich. Annual meeting: Chicago, Ill., June 9-13, 1952. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5s, Ala. Meets time and place Alabama State 
Medical Association. 

ARIZONA RADIOLOGICAL SOCIETY 
Secretary, Dr. R. Lee Foster, 507 Professional Building, 
Phoenix, Ariz. Two regular meetings a year. The annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ATLANTA RaDIOLocIcaL Society 
Secretary, Dr. J. D. King, 35 Linden Ave., N.E., Atlanta, 
Ga. Meets monthly, except during three summer months, 
on second Friday evening. 

Brooktyn RoentceN Ray Society 
Secretary, Dr. J. J. Daversa, 345 75th St., Brooklyn, 
N. Y. Meets monthly fourth Tuesday, October through 
April. 

BurraLo Society 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

Centrat New York RoentceEN Ray Socrety 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

CenTRAL Ouro RapDIoLocica Society 
Secretary, Dr. F. A. Riebel, 15 West Goodale St., 
Columbus, Ohio. Meets at 6:30 P.M. on second Thursday 
of October, December, February, April, and June at 
Columbus Athletic Club, Columbus, Ohio. 

Cuicaco RoENTGEN SociETY 
Secretary, Dr. B. D. Braun, 6 N. Michigan Ave., Chicago 
2, Ili. Meets second Thursday of each month, October 
to April inclusive at the University Club. 

CLEVELAND RaDIOLOGICAL SOCIETY 
Secretary, Dr. Mortimer Lubert, 10515 Carnegie Ave., 
Cleveland 6, Ohio. Meetings at 6:45 p.m. on fourth 
Monday of each month from October to April. 

RapiotocicaL Society 
Secretary, Dr. W. P. Stampfli, 1933 Pearl St., Denver, 
Colo. Meets third Friday of each month at University 
of Colorado Medical Center or at Denver Athletic Club. 

Connecticut VALLEY RaproLocic Society 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 


20 N. Wacker 


Hartford, Conn. Meets second Friday October and April. 

Dattas-Fort WortH ROENTGEN Stupy CLuB 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 

Detroir Roentcen Ray anD Raptum Society 
Secretary, Dr. J. C. Cook, Harper Hospital, Detroit, 
Mich. Meets monthly first Thursday, October to May, at 
Wayne County Medical Society Building. 

East Bay RoentGEN Soctety 
Secretary, Dr. Dan Tucker, 434 joth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 

FLoripa RaDIOLocIcaL SocteTy 
Secretary, Dr. Nelson T. Pearson, 1109 Huntington Bldg., 
Miami, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 

GeorGiA RaDIoLocicaL Society 
Secretary, Dr. R. C. Pendergrass, Americus, Ga. Meets in 
mid-winter and at annual meeting of Medical Association 
of Georgia in the spring. 

Greater Miami Rapio.ocicat Society 
Secretary, Dr. Maurice Greenfield, Ingraham Bldg., 
Miami, Fla. Meets third Wednesday of each month at 
Veterans Administration Building. 

Houston Society 
Secretary, Dr. F. M. Windrow, 1205 Hermann Profes- 
sional Bldg., Houston, Texas. Meets fourth Monday each 
month. 

IpaHo State Society 
Secretary, Dr. Alfred M. Stone, St. Lukes Hospital, 
Boise, Idaho. Meets annually at same time as Idaho State 
Medical Association. 

ILtino1s RADIOLOGICAL 
Secretary, Dr. Stephen L. Casper, 
Quincy, Ill. Meets three times a year. 

INDIANA ROENTGEN SOCIETY 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 

Iowa X-Ray 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, lowa. Luncheon and business meeting 
during annual session of lowa State Medical Society. 

Kansas Society 
Secretary, Dr. Charles M. White, 3244 E. Douglas, 
Wichita 8, Kan. Meets annually with State Medical 
Society. 

Kentucky Society 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

Kincs County Raptotocicat Society 
Secretary, Dr. Marcus Wiener, 1430 48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 

Los ANGELEs Rapro.ocicat Soctety 
Secretary, Dr. John B. Hamilton, 210 N. Central Ave., 
Glendale 3, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Association Building. 

Loutstana RaDIoLocIcaL Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State 
Medical Society Meeting. 

Marne Raprotocicat Society 
Secretary, Dr. C. F. Miller, Central Maine General Hos- 
pital, Lewiston, Maine. 


1101 Maine St., 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Miami VALtey Rapro.ocicat Society 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, 
Ohio. Meets second Friday of fall and winter months. 

Mip-Hupson Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.m., fourth Tuesday each 
month, September to May. 

MitwaukeeE RoentceENn Ray Society 
Secretary, Dr. T. J. Pfeffer, 839 N. Marshall St., Mil- 
waukee 2, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota RaDIOLocicaL Society 
Secretary, Dr. L. A. Nash, 572 Lowry Medical Arts Bldg., 
St. Paul 2, Minn. Meets three times annually, once at 
time of State Med. Assn., and in spring and fall. 

Mississippi RADIOLOGICAL SOCIETY 
Secretary, Dr. John W. Evans, 621 High Street, Jackson 
2, Miss. Meets third Thursday of each month at the 
Rotisserie Restaurant at 6:30 P.M. 

Nassau Society 
Secretary, Dr. Joseph J. La Vine, 259 North Grand Ave., 
Baldwin, N. Y. Meets second Tuesday cf the month in 
February, April, June, October and December. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. R. W. Blanchard, 1216 Medical Arts Bldg., 
Omaha, Nebr. Meets fourth Thursday of each month at 
6 p.m. at Omaha or Lincoln. 

New Enctanpb RoeEnTGEN Ray Society 
Secretary, Dr. L. L. Robbins, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Harvard Club. 

New HampsuireE Roentcen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoentTGEN Society 
Secretary, Dr. Irving Schwartz, 45 E. 66th St., New York 
21, N. Y. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:30 P.M. 

Nortu Caro.ina Society 
Secretary, Dr. J. E. Hemphill, 1420 E. Fifth St., Char- 
lotte 4, N. C. Meets in May and October. 

Dakota RapioLocicaL Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings by announcement. 

NorTHEASTERN New YorK RabIoLocicaL Society 
Secretary, Dr. John F. Roach, Albany Hospital, Albany, 
N. Y. Meets on the second Wednesday of October, 
November and March at the University Club, Albany. 
Annual meeting in June to be announced. 

NorTHERN CALIFORNIA RADIOLOGICAL CLUB 
Secretary, Dr. G. A, Fricker, Sacramento County Hospi- 
tal, Sacramento, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. 

Onto State Raprotocicat Society 
Secretary, Dr. Willis S. Peck, 2001 Collingwood Blvd., 
Toledo, Ohio. 

State Society 
Secretary, Dr. W. E. Brown, 2020 S. Xanthus, Tulsa 4, 
Okla. Three regular meetings annually. 

Orecon Raprotocicat Society 
Secretary, Dr. J. Richard Raines, 214 Medical-Dental 
Bldg., Portland 5, Oregon. Meets monthly from October 
to June on the second Wednesday of each month at 8:00 
p.M. at the University Club. 

Orveans ParisH RapIo.ocica Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Paciric NortHweEsT Society 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 


Paciric RoEnTGEN Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PennsYLvaniA Rapro.ocicat Society 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
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PHILADELPHIA RoENTGEN Ray Society 
Secretary, Dr. G. P. Keefer. American Oncologic Hos- 
pital, Philadelphia 4, Pa. Meets first Thursday each 
Month October to May, at 8:00 p.M., in Thomson Hall, 
College of Physicians. 

PitrsBuRGH ROENTGEN SOCIETY 
Secretary, Dr. E. J. Euphrat, 3500 Fifth Ave., Pittsburgh 
13, Pa. Meets 6:30 p.m. at Webster Hall Hotel on second 
Wednesday each month, October to May inclusive. 

Raprotocica Section, BALTIMoRE MepicaL Society 
Secretary, Dr. Richard B. Hanchett, 705-6 Medical Arts 
Bldg., Baltimore, Md. Meets third Tuesday each month, 
September to May. 

Raprotocicat Section, Connecticut Mepicat Society 
Secretary, Dr. Fred. Zaff, 135 Whitney Ave., New Haven, 
Conn. Meets bimonthly on second Wednesday. 

Section, Mepicat Society or THE Dts- 
TRICT OF COLUMBIA 
Secretary, Dr. U. V. Wilcox, 915 Nineteenth St., N. W., 
Washington 6, D. C. Meets Medical Society Library, 
third Thursday of January, March, May and October at 
8:00 P.M. 

Section, SouTHERN MepicaL AssoctiaTION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

RaproLocicat Society oF GREATER CINCINNATI 
Secretary, Dr. Lee S. Rosenberg, Jewish Hospital, Cin- 
cinnati 29, Ohio. Meets first Monday each month, 
October through May. 

Society oF Hawatr 
Secretary, Colonel Alexander O. Haff, M.C., Tripler 
Army Hospital, Honolulu, T. H. Meets third Friday of 
each month at Tripler Army Hospital. 

Society oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

RaproLocicat Society or New JERSEY 
Secretary, Dr. Nicholas G. Demy, 912 Prospect Avenue, 
Plainfield, N. J. Meets annually at Atlantic City at time 
of State Medical Society and mid-winter at Elizabeth, 
N. 


RicumonpD County Society 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. 

RocuesTeR Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. George Gamsu, 191 S. Goodman St., 
Rochester, N. Y. Meets monthly on last Monday from 
September through May, 8:00 p.m. at Strong Memorial 
Hospital. 

Rocky Mountain Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Mid-Summer Conference, Shirley-Savoy 
Hotel, Denver, Colo., August 7, 8 and 9, 1952. 

Sr. Louts Soctety oF Rapro.ocists 
Secretary, Dr. Francis O. Trotter, Jr., 634 N. Grand 
Blvd., St. Louis 3, Mo. Meets fourth Wednesday each 
month, except June, July, August and September. 

San Dreco Rapio.oaicat Society 
Secretary, Dr. Rex Uncapher, 7720 Girard Ave., La 
Jolla, Calif. Meets first Wednesday of each month at 
the University Club. 

San Francisco Society 
Secretary, Dr. I. J. Miller, 2680 Ocean Avenue, San 
Francisco 27, Calif. Meets quarterly. 

Section on Raprotocy. Catrrornia Mepicat AssociaTION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Section on Raprotocy, State Mepicat Society 
Secretary, Dr. Harold L. Shinall, St. Joseph’s Hospital, 
Bloomington, III. 

SHREVEPORT RaDIOLocIcaL CLuB 

Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

Soutu Bay Raprotocicat Society 
Secretary, Dr. Ford Shepherd, 526 Soquel Avenue, Santa 
Cruz, Calif. Meets second Wednesday each month. 
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Soutu Carouina X-Ray Society 
Secretary, Dr. Henry E. Plenge, Spartanburg General 
Hospital, Spartanburg, S. C. One meeting with South 
Carolina Medical Association in May, others arranged 
by President. 

TENNESSEE RADIOLOGICAL SociETY 
Secretary, Dr. J. M. Frére, Newell Hospital, Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas RADIOLoGIcAL Society 
Secretary, Dr. RK. P. O’Bannon, 650 Fifth Ave., 
Worth 4, Texas. Next meeting: 
uary 23 and 24, 1953. 

University oF MicuiGAN DEPARTMENT OF ROENTGEN- 
oLocy StaFF MEETING 
Meets each Monday evening from September to June, 
at 7:00 P.M. at University Hospital. 

University oF Wisconsin RaDIOLoGIcAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
p.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 

State Society 
prtey 2a Dr. Angus K. Wilson, 343 S. Main St., Salt 

Lake City 1, Utah. Meets third Wednesday i in September, 
November, ‘January, March and May. 

VirGINIA RADIOLOGICAL 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

WASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John N. Burkey, 555 Medical-Dental 
Bldg. Seattle 1, Wash. Meets fourth Monday of each 
month from September through May. 

WESTCHESTER RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter J. Brown, Northern Westchester 
Hospital, Mt. Kisco, N. Y. Meets on third Tuesdays of 
January and October and on two other dates to be an- 
nounced. 

Wisconsin RADIOLOGICAL SocIETY 
Secretary, Dr. Irving I. Cowan, 425 E. Wisconsin Ave., 
Milwaukee 2, Wis. Special meetings held during year; 
annual meeting each spring at Madison, Wis. 

X-Ray Strupy or SAN Francisco 
Secretary, Dr. Charles E. Duisenberg, Palo Alto Clinic, 
300 Homer Ave., Palo Alto, Calif. Meets third Thursday 
at 7:45 P.M., January to June, Lane Hall, Stanford 
University Hospital; July to December, San Francisco 
Hospital. 


Fort 
San Antonio, Texas, Jan- 


Cusa, Mexico AND CENTRAL AMERICA 


SocrEDAD DE RapDIoLocfa FIsIoTERAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

SocreDAD MEXICANA DE RaDIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11 
Mexico, D. F. Meets first Monday of each month. 

SocreDaD Rap1oLécicA PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting. 


BritisH EmMprIre 


BritisH InstiruTE OF RaproLocy INCORPORATED WITH 
THE RONTGEN SOCIETY 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 P.M. 
Medical Members’ meeting, on third Friday in each 
month at 5:00 P.M., 32 Welbeck St., London, W 1. 
Facutty or RaDIo.ocists 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 
Section OF RADIOLOGY OF THE Society or Mept- 
cinE (ConFINED TO MepicaL MemBeErs) 
Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
CANADIAN AssocIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. Jean Bouchard, Suite 
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305, 1555 Summerhill Avenue, Montreal 26, Que. Meet- 
ings January and June. 
Section oF Rapro.ocy, CANADIAN AssOcIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
SociETE CANADIENNE-FRANCAISE D "ELECTROLOGIE ET DE 
RapioLocire MEpIcALEs 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 
AUSTRALIAN AND New ZEALAND AssoctiaTION OF RapI- 
OLOGISTS 
Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 
Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 


Victoria, Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 


Kilda. 

Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 

South Australia, Dr. R. deG. Burnard, 170 North Ter- 


race, Adelaide. 
Western Australia, Dr. A. M. Nelson, 
Terrace, Perth. 

New Zealand, Dr. E. G. Lynch, 


lington. 


179 B St. Georges 


12 Bolton St., Wel- 


SoutH AMERICA 


ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Lidio G. Mocsa, Avda. Gral Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

SocrEDAD ARGENTINA DE Rapro.Locia, Junta CENTRAL, 
Buenos AIRES 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SocrEDAD ARGENTINA DE RaDIoociA, FILIAL DEL LiTorAL, 
SEDE, Rosario 
President, Dr. Francisco P. Cifarelli. 
second Wednesday, 19 ha 663 Italia St., 
Fe. 

SocrEDAD ARGENTINA DE RapDIo.ociA, FILIAL DEL Sur, 
Seve, La Piata 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly. 

SocrEDAD ARGENTINA DE RaDIoLociA, FILIAL DEL CENTRO, 
SEDE, CoRDOBA 
President, Prof. Dr. David L. 

Meets monthly. 

SocrEDAD ARGENTINA DE Rapro.octA, FILIAL DEL Norte, 
SEDE, TucUMAN 
President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 

SoctEDAD ARGENTINA DE FILIAL DE Cuyo 
Sepe, Menpoza. 

President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SocrEDADE BRASILEIRA DE Rapro.ocia Mepica 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March, 

SocrEDADE BrASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocteDAD COLOMBIANA DE RADIOLOGIA 
Secretary, Dr. Alberto Torres Focke, Av. 34, No. 17-34, 
Bogota, Colombia. Meets last Wednesday of each month. 

SocrEDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A. Carrién,” Vilalta, 218, Lima. 

SocteDAD DE RaproLocica, CANCEROLOGIA Y 
Meptca Det Urucuay 
Secretary, Dr. Arias Bellini, Av. Agraciada 1464, Piso 13, 
Montevideo, Uruguay. 


Meets monthly 
Rosario, Santa 


Caro, Corro 86, Cordoba. 
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ConTINENTAL Europe 


SociETE BELGE DE RaDIOLoGIE 
General Secretary, Dr. S. Masy, 111 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 

Société Francaise 
and its branches: SocréTE pu Sup-Ovest, pu LitroraL 
MEDITERRANEEN, DU CENTRE ET DU LyonNals, DE 
L’OUEST, DE L’EsT, ET D’ALGER ET D’AFRIQUE Du NorpD 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Rochechouart, Paris [X°, France. 

CESKOSLOVENSK SPOLECNOST PRO RENTGENOLOGII A 
Rapro.oci v Praze 
Secretary, Dr. Roman Blaha, Praha xm, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

PoutsH Society oF RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., War- 
saw, Poland. 

Gpansk Section, Potts Society or RapioLocy 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X-Ray 
Dept., Akademia Gdansk. 

Warsaw SectIon, Po.tsy Society or RaproLtocy 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

SoctETATEA ROMANA DE RADIOLOGIE sI ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Mariacine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 
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Autt-Russtan RoentcGEN Ray Association, LENINGRAD 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S, G. Simonson. 
Meets annually. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocreDAD EspaNnoia DE Rapro.ocia Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

SCHWEIZERISCHE RONTGEN-GESELLSCHAFT 
SuIssE DE RADIOLOGIE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 

DeutTscHE ROENTGEN-GESELLSCHAFT 
Secretary, Dr. Peter Kriéker, (22a) Essen-Helsingen, 
Westpreussenstrasse 21. Meets annually in different 
towns. 

Socreta ITALIANA DR RaproLocia MeEpIca 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano. 
Torino, Italy. Meets biannually. 


(SociETE 


INDIA 


Inptan RADIOLOGICAL AssoOcIATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 
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ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 

The Fourteenth Annual Mid-Summer 
Conference of the Rocky Mountain Radi- 
ological Society will be held in Denver, 
Colorado, at the Shirley-Savoy Hotel on 
August 7, 8, and 9, 1982. 

The program, not yet completed, in- 
cludes the following guest speakers. They 
and their titles are: 


W. C. Banks, D.V.M., College Station, Texas 

1. “Clinical Cases Occurring in Veterinary 
Radiology” 

2. “Some Diseases of Dogs that also Occur in 
Man” 

Philip J. Hodes, M.D., Philadelphia, Pennsyl- 
vania 
1. “The Roentgen Manifestations of Pan- 

creatic and Periampullary Disease” 
2. ‘““The Roentgen Manifestations of Cerebel- 
lopontine Angle Tumors”’ 

Harold O. Peterson, M.D., St. Paul, Minnesota 
1. “The Roentgen Diagnosis of Benign Gas- 

tric Ulcer” 

2. “Unusual Conditions 
Diagnostic Roentgen Findings” 
George H. Ramsey, M.D., Rochester, New 

York 

1. “Cinefluorographic Analysis of 
Movements of the Cervica! Spine” 

2. “Cinefluorographic Analysis of the Causes 
of Dysphagia” 

A. Justin Williams, M.D., San Francisco, Cali- 
fornia 
“Roentgen 

Hernia” 


Neurologic with 


Some 


Diagnosis of Intra-Abdominal 


A symposium on diseases of animals 
transmissible to man will be presented from 
the standpoint of veterinary medicine as 
well as from the bacteriological, pathologi- 
cal and clinical viewpoints. 

A condensed schedule of the program in- 
cludes the following titles to be presented 
by members and guests: 


Richard B. Bridenbaugh, M.D., Billings, Mon- 
tana 
“Gallstone Ileus”’ 
H. H. Dunham, M.D., Kansas City, Kansas 
“Lymphosarcoma; A Review of One Hun- 
dred Cases”’ 
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William M. 
Missourt 
“Examination of the Bleeding Colon” 

Morris H. Levine, M.D., Denver, Colorado 
“Beta Radiation of the Eye” 

Gerald S. Maresh, M.D., Denver, Colorado 
“Roentgen Therapy in Lymphoid Hyper- 

plasis of the Nasopharynx”’ 

H. Marks, M.D., New York, New York 
“Palliative X-Ray Therapy with the Use of 

a Grid in Advanced Carcinoma” 

J. R. Maxfield, Jr., M.D., Dallas, Texas 

“Radioactive Iodine, I'*', as an Indicator of 
Thyroid Function and for the Therapy of 
Certain Thyroid Diseases” 

J. Marshall Neely, M.D., Lincoln, Nebraska 

“An Evaluation of Sella Turcica Changes, the 
Result of Intracranial Pathology”’ 

Henry H. Plenk, M.D., Salt Lake City, Utah 

““Aneurysmal Dilatation of the Great Ves- 
sels: The Use of Angiocardiography and 
Cardiac Catheterization in the Differential 
Diagnosis” 

Marcus J. Smith, M.D., Santa Fe, New Mexico 
“Roentgenographic Aspects of Complete and 

Incomplete Pulmonary Infection” 

E. Dale Trout, Ph.D., Milwaukee, Wisconsin 
“The Use of Filters to Control Patient Dose 

in Diagnostic Roentgenography”’ 

C. Edgar Virden, M.D., Kansas City, Missouri 
“Testicular Neoplasms”’ 

Angus K. Wilson, M.D., Salt Lake City, Utah 
“Investigations of Silicosis in Utah” 


Kitchen, M.D., Kansas City, 


Round table discussions will be held in 
connection with luncheon meetings. Eve- 
ning meetings will include a joint session 
with the Denver Medical Society, followed 
by Dutch lunch, and an informal banquet 
with entertainment. The annual picnic on 
Saturday afternoon will conclude the con- 
ference. 


INTERNATIONAL CONGRESS OF 
STRATIGRAPHY 

The Second International Congress on 
Stratigraphy will be held in Genova, Italy, 
under the direction of Professor Alessandro 
Vallebona from September I to 10, 1952. 

The course will be subdivided into two 
parts: 

Part I (September 1-3), reserved for 
those who attended the first course held in 


IOIO 


1950, in which subjects of general technique 
will be discussed. 

Part II (September 4-10), for all par- 
ticipants, in which the improvement of the 
method during the past two years will be 
especially dealt with. 

An invitation is extended to physicians 
and especially to Italian and foreign radi- 
ologists. The lectures will be given by 
Italian and foreign instructors. 

The charge for Part I and Part II is 
L. 5000; for Part II, L. 3500. 

Requests for the course, accompanied by 
payment, should be sent by May 30, 1952, 
to the secretary of the course, Dr. Ales- 
sandro Piazza, Istituto di Radiologia 
dell’Universita di Genova, Ospedale San 
Martino, Genova, Italy. 


THIRD SYMPOSIUM NEURO- 
RADIOLOGICUM 

The December, 1951, issue of the Jour- 
NAL (page 980) carried an announcement 
of the Third Symposium Neuroradiologi- 
cum which will be held in Stockholm, 
Sweden, September 17-20, 1952. The pre- 
liminary program of the Symposium is now 
available. Leading specialists from Britain, 
Canada, France, Germany, The Nether- 
lands, Italy and Sweden will read about 30 
papers concerning the roentgen diagnosis of 
lesions of the brain and the spinal cord. 
Among the subjects to be discussed are: 

Roentgenological diagnosis of spinal tu- 

mors 

Vertebral angiography 

Encephalography in tumor cases 

Tomography in neuroradiology 

Scientific and technical exhibitions are 
being arranged and a social program is 
planned. 

Programs and application forms can be 
obtained from the Secretary of Symposi- 
um Neuroradiologicum, Serafimerlasaret- 
tet, Stockholm K, Sweden. 


AMERICAN COLLEGE OF RADIOLOGY 


At the Twenty-eighth Annual Meeting 
of the American College of Radiology held 
in Chicago, Illinois, on February 8, 1952, 
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Dr. John S. Bouslog, Denver, was elected 
President of the College for 1952-1953 and 
Dr. Robert P. Ball, Baton Rouge, V’ice- 
President; Dr. John D. Camp, Los Angeles, 
Chairman of the Board of Chancellors, and 
Dr. Earl E. Barth, Chicago, Treasurer. Dr. 
Wilbur Bailey, Los Angeles, and Dr. Bar- 
ton R. Young, Philadelphia, were elected 
to four year terms on the Board of Chan- 
cellors. Representing the scientific societies 
on the Board of Chancellors, Dr. Joshua C. 
Dickinson, Tampa, was elected to a one 
year term on the nomination of the Ameri- 
can Roentgen Ray Society, and Dr. Arthur 
C. Singleton, Toronto, was elected to a two 
year term on the nomination of the Cana- 
dian Association of Radiologists. 

At the annual banquet Dr. George E. 
Ptahler of Philadelphia was presented with 
the Gold Medal of the College of Radiology 
by President R. R. Newell. In presenting 
the Medal, President Newell stated that it 
was the eighth such award in the history 
of the College and briefly noted Dr. 
Pfahler’s many contributions to the prac- 
tice of medicine and the sp.cialty of radi- 
ology. 


IDAHO STATE RADIOLOGICAL SOCIETY 


The formation of the Idaho State Radi- 
ological Society took place on June 1g, 
1951, during the meeting of the State 
Medical Association in Sun Valley, Idaho. 
The officers are as follows: President, Dr. 
Alfred Popma, Boise, Idaho; Vice-Presi- 
dent, Dr. Judson B. Morris, Boise, Idaho; 
Secretary-Treasurer, Dr. Alfred M. Stone, 
Boise, Idaho. 

Dr. Popma at this time was also elected 
President of the Idaho State Medical Asso- 
ciation. 

The meetings of the Idaho State Radi- 
logical Society are held annually in con- 
junction with those of the Idaho State 
Medical Association. 


NASSAU RADIOLOGICAL SOCIETY 


The Nassau Radiological Society was 
formally organized on January 29, 1952, 
and a charter was adopted. The roster of 
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the Society includes nearly all of the quali- 
fied radiologists of Nassau and Suffolk 
Counties (New York State). The following 
officers were elected to serve for one year: 
President, Dr. Percival A. Robin, Hemp- 
stead, New York; Vice-President, Dr. 
James C. Barnett, Hicksville, New York; 
Secretary, Dr. Joseph J. La Vine, Baldwin, 
New York; Treasurer, Dr. David L. Jel- 
linger, Patchogue, New York; Executive 
Committee, Dr. Herbert R. Zatskin, Green- 
vale, New York, and Dr. Benjamin L. 
Kuerstein, Bay Shore, New York. 
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The Society will meet on the second 
Tuesday of the month in February, April, 
June, October and December. 


RADIOLOGICAL SOCIETY OF HAWAITI 

The Radiological Society of Hawaii was 
formed March 14, 1952. Officers elected 
were: Secretary, Colonel Alexander O. 
Haff, M.C., Tripler Army Hospital, Hono- 
lulu, T.H.; Treasurer, Philip S. Arthur, 
M.D., Young Hotel Building, Honolulu, 
T.H. Meetings are held monthly on the 
third Friday at Tripler Army Hospital. 
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ROENTGEN DIAGNOSIS 
ABDOMEN 


Granturco, Cesare. Gastric double contrast. 
South. M. F., June, 1951, 74, 478-481. 


When the author first began his work with the 
double contrast study of the stomach he advocated 
the use of a small amount of barium followed by an 
equal amount of mineral oil. The mineral oil sepa- 
rates the walls of the stomach so that they show a 
double contrast between them. Later, however, he 
noted that by reducing the amount of barium and 
utilizing the gas normally contained within the stom- 
ach, the mineral oil could be dispensed with in about 
go per cent of the patients. 

His present procudure is to use 2 ounces of thick 
barium which is distributed over the mucosa of the 
stomach by palpation or positioning of the patient. 
The air bubble is then shifted about within the stom- 
ach, thus producing a double contrast in the various 
gastric areas. 

When oil is being used several normal appearances 
may be confused and misinterpreted as pathological 
changes. Barium drops in oil may simulate an ulcer 
crater; large bubbles of oil or air may simulate polyps. 
In some instances, the mucosa may show a glandular 
appearance. This is due to small air bubble mixed 
with barium, mucus or saliva. 

The double contrast method is particularly useful 
in those patients in whom the stomach is high and 
transverse in position or in whom segments of the 
stomach lie partially or completely beneath the costal 
border. It is stated in the article that this procedure 
is not intended to replace the studies made with pres- 
sure, but is suggested for supplementary examination 
when pressure cannot be adequately applied. 

The demonstrable gastric changes are illustrated 
by diagrams and reproductions of typical roentgeno- 
grams.—7. G. Snead, M.D. 


Hurwitz, Sipney, and McALenney, Paut F. 
Trichobezoar in children; review of the litera- 
ture and report of two cases. 4m. F. Dis. 
Child., June, 1951, 87, 753-761. 


Two cases of trichobezoar in children are reported 
with a review of the literature. Bezoars may be clas- 
sified as (1) trichobezoars, or hairballs, which form 
the commonest type in man and are particularly 
common in the cow, horse and cat, especially during 
the hair-shedding season; (2) phytobezoars, which 
are composed chiefly of fruit and vegetable fibers, 
seeds and skins, the persimmon being most frequently 
involved; (3) trichophytobezoars, which are a mix- 
ture of animal hairs and vegetable fibers; and (4) 
concretions, which are bezoars of a harder, firmer and 
solider character (usually shellac) and are found in 
painters and furniture workers who have swallowed 
shellac solutions probably for alcholic content. 

The symptoms of trichobezoar include pain, vom- 
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iting, constipation, alternating with diarrhea, foul 
breath, anemia, exhaustion and intolerance to solids. 
Roentgenography and gastroscopy are considered by 
the authors as the best means of establishing the 
diagnosis, and one or both should be employed in all 
instances of obscure gastrointestinal disturbance. 

The treatment is surgical and the prognosis is 
excellent with early diagnosis, the mortality being 
less than 4 per cent. Death, when it occurs, is due to 
inanition, intestinal obstruction or perforation. The 
paper is illustrated with roentgenograms of the two 
cases. S. Bromer, M.D. 


Benson, Ciirrorp D., and Coury, Joun J. 
Congenital intrinsic obstruction of the stom- 
ach and duodenum in the newborn. rch. 
Surg., June, 1951, 62, 856-866. 


A newborn infant with a prepyloric diaphragm 
successfully treated is described, the second to be 
reported in the literature. Ten patients with congen- 
ital intrinsic obstruction of the duodenum have been 
operated on and 7 have survived. Seven of these 10 
patients were premature infants. Two of the deaths 
occurred in premature infants weighing less than 
3 pounds (1.3 kg.). The other one involved a full 
term infant who died four days postoperatively after 
an anterior gastroenterostomy. Eight of the 11 in- 
fants were girls. Each of the cases are briefly 
described and representative roentgenograms are 
reproduced. 

Ina review of this series of patients with congenital 
intrinsic obstruction of the stomach and duodenum, 
certain factors stand out as playing a major role in 
determining the morbidity and mortality rates. 
Prematurity was exhibited by 7 of the 11 patients 
operated on. For the classification of prematurity the 
authors used the standard of any infant whose birth 
weight is less than 2,500 gm. Of the 3 deaths in this 
entire series, 2 involved infants weighing less than 3 
pounds (1.3 kg.).—-E. G. McDonald, M.D. 


Woop, ExizaBetu C., and J. M. Con- 
genital hypertrophic pyloric stenosis; review 
of 320 cases. Lancet, July 7, 1951, 2, 3-7 


This is a very complete report of the largest series 
of cases ever reported by English authors. The age 
and sex incidence agree closely with other large series. 

Clinically, vomiting without anorexia but asso- 
ciated with weight loss and constiption were the out- 
standing symptoms. On physical examination, visible 
gastric peristalsis and a palpable pyloric tumor were 
the main features. In most cases the diagnosis was 
made from the clinical history and the physical find- 
ings. 

Roentgenographic examination was used only in- 
frequently. The authors feel that it should be used 
only in the doubtful case and stress that the char- 
acteristic shadow of barium in the narrowed pyloric 
canal must be constant and demonstrated on more 
than one film. 
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Three hundred, or 93 per cent, of the cases were 
treated surgically with only 5 deaths. All phases of 
the pre- and postoperative care as well as the com- 
plications are fully discussed.—Norman Heilbrun, 


M.D. 


Wa ton, E. Surgical treatment of 
familial polyposis. 4rch. Surg., June, 1951, 
62, 833-846. 


Familial polyposis of the colon is a specific clinical 
entity. The diagnosis and extent of the disease can 
be confirmed by means of contrast enemas. The 
symptoms and signs of this disease include bowel ir- 
regularity, diarrhea, the presence of mucus and blood 
in the stool and abdominal cramps and tenesmus. 
Any of these should warrant a digital rectal exam- 
ination and a proctosigmoidoscopic examination, at 
which the polyps may be seen under direct vision and 
tissue removed with the biopsy forceps from char- 
acteristic and suspicious areas for microscopic sec- 
tion. In spite of a specific history and the majority 
of the above signs and symptoms, a certain number of 
proctosigmoidoscopic examinations will not reveal 
any suggestive lesion, and it remains for the contrast 
enema not only to clinch the diagnosis but in each 
instance to demonstrate the anatomical limitations 
and the extent of the disease. Inasmuch as the dis- 
ease is a specific clinical entity, with a mendelian 
dominant which is transmitted by father or mother 
and may be inherited by children of either sex, it 
does not seem justifiable to consider the classification 
of Erdman and Morris. 

Most of the patients are young adults, and their 
general health and over-all reserve are in keeping with 
their years or are easily restored with multiple whole 
blood transfusions. The remarkable development of 
the present blood bank system is one of the factors 
that make a direct surgical attack on the disease 
practicable at this time. Abnormal nutritional states 
from hyperirritability of the intestinal tract and the 
varying degrees of anemia from direct blood loss in 
each instance respond to specific therapy. The use o- 
vitamin C, whole blood and non-absorbable sulfona- 
mides permits preparation of the patient for operaf 
tion 

The end to end anastomosis between the terminal 
portion of the ileum and the distal 3 cm. of the sig- 
moid over a rubber tube (as popularized by Balfour) 
reduces the number of suture lines to a minimum, 
provides adequate decompression proximal to the 
suture line, thus removing intraluminary tension, 
and accelerates the rate of wound healing by its 
“splinting effect,” a mechanical factor. The anasto- 
mosis should be carried out prior to the surgical 
removal of the colon. 

Six cases from two families are fully described with 
the operative technique outlined with roentgeno- 
graphic and photographic studies of the colon re- 
produced.—E. G. McDonald, M.D. 
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Dye, W. S., Otanper, G. A., Monroe, C. W., 
and Otwin, J. H. Familial polyposis of the 


colon. Arch. Surg., June, 1951, 62, 823 


832. 

The case histories of 11 patients surgically treated 
for familial polyposis of the colon are presented. 
All the patients were men and ranged in age from 
twenty-one to forty-three, the average age being 
twenty-nine. One patient was a Negro, and the 
others were white. A familial history of the disease 
was present in 6 instances and questionable in the 
seventh. Polyposis was present throughout the en- 
tire colon in all cases. Carcinoma was present at the 
time of operation in 5 cases, and in 3 of the cases 
there were multiple sites. The sigmoid colon and the 
rectum were the site of cancer in 4 cases. 

Total colectomy was carried out in 6 cases. In § 
cases subtotal colectomy with ileosigmoidostomy 
and fulguration of the lower segment was done. One 
patient died of metastatic carcinoma ten months af- 
ter surgical treatment. One other has clinical evi- 
dence of metastasis nineteen months after operation. 
Nine patients are apparently free of disease. 

The cases are presented with the idea of adding to 
the sum total of cases in the literature in order that 
over a period of time proper evaluation may be made 
of the present types of treatment used for this im- 


portant though relatively rare disease.—E. G. Me- 
Donald, M.D. 
CasseL, CuHester, Rurrin, M., 


Reeves, Rosert J., and Sropparp, LELAND 
D. Late effects of thorium dioxide in man. 
Arch. Int. Med., July, 1951, 88, 42-50. 


Three cases which had received 75 cc. of thoro- 
trast were studied seventeen, sixteen and thirteen 
years, respectively, after its administration. The 
persistence of thorium dioxide was shown by roent- 
gen opacity of the liver and spleen, the demonstra- 
tion of gamma radiation over the organs and the 
presence of material morphologically compatible 
with thorium dioxide in liver tissue obtained by 
needle biopsy. No significant effect was noted on 
hemopoiesis, hepatic function or the general health 
of the patients. Clumps of phagocytes containing the 
granular material, largely in portal fields, were noted 
and 2 patients had changes characteristic of Laen- 
nec’s cirrhosis. However, even though the possibility 
exists, there was no evidence that there was any 
pathogenetic relationship of the thorium dioxide to 
the development of the cirrhosis. There were no in- 
flammatory, degenerative, or neoplastic alterations 
due to the presence of the thorium dioxide. 

Although there is no evidence that the thorium 
dioxide is harmful, the potential dangers of using 
material with protracted radioacivity which is per- 
manently retained in the body are not disproved by 
this study.— Norman Heilbrun, M.D. 
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Puitie G., and Lanois, S. N. Peritoneo- 
scopic cholangiography. Arch. Int. Med., 
July, 1951, 88, 36-41. 


The authors describe a technique for direct gall- 
bladder visualization during peritoneoscopy. Fifteen 
to 40 cc. of iodopyracet concentrated solution (70 
per cent diodrast solution) containing § cc. of I per 
cent procaine hydrochloride solution is injected di- 
rectly into the gallbladder. Following removal of the 
peritoneoscope and needle, films are taken immedi- 
ately and at five and fifteen minutes. A fatty meal is 
administered and studies made fifteen and thirty 
minutes later. 

The method is valuable when oral and intravenous 
methods fail and is the only means of visualizing the 
ducts except for cholangiography performed during 
laparotomy. It can be used when the patient’s 
condition contraindicates exploration. 

When properly performed the gallbladder, cystic 
duct and common ducts can be visualized in their 
entirety. Thus, the method is of value in distinguish- 
ing primary hepatocellular disease from secondary 
hepatic damage due to common duct stone. 

Bile peritonitis and other complications have not 
been observed. The patient with common duct stone 
may be spared the delay which leads to severe he- 
patic damage.—Norman Heilbrun, M.D. 


Rains, A. J. H. Congenital absence of the gall- 
bladder; cholangiography; gall-stone sol- 
vents. Brit. Ff. Surg., July, 1951, 39, 37-39. 


This paper is a brief report on the congenital ab- 
sence of the gallbladder employing the use of 
cholangiography for substantiating the diagnosis and 
the treatment of hepatic duct and common duct 
stones with ether as a gallstone solvent. A brief dis- 
cussion on the embryology of congenital absence of 
the gallbladder is also presented. Seventy-one previ- 
ous cases have been reported in the literature to 
1948.— Moris Horwitz, M.D. 


GYNECOLOGY AND OBSTETRICS 


Mi ter, C. Ueber die Bedeutung des Druckes 
bei der Hysterosalpingographie (HSG) und 
iiber ein neues Instrument zur Druckmes- 
sung. (The importance of pressure in hystero- 
salpingography and the introduction of a new 
manometer.) Schweiz. med. Wchnschr., July 7, 
1951, 87, 639-641. 


The dangers of hysterosalpingography are listed as 
follows: introduction or reactivation of infections; 
mobilization of cells in incipient neoplastic condi- 
tions; subsequent tubal pregnancy; sterility because 
of closure of tubes by oily contrast substances; ex- 
travasation of oil into the soft tissues; perforation of 
the uterus by the cannula; injury of tubal walls. 
Most of the complications are due to excessive, un- 
controlled pressure. 

The author has devised a new manometer, which 
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may be sterilized. He shuns fluoroscopic control and 
recommends a slow instillation of the contrast 
medium, a water-soluble iodine compound. The pres- 
sure should not exceed 150-200 mm. Hg.—oseph 
Zausner, M.D. 


Weiss, R. Lufteinblasung in den schwangeren 
Uterus bei der Nachftllung eines Pneumo- 
peritoneums, (Air injection into a pregnant 
uterus following the refilling of a pneumo- 
peritoneum.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen ver. m. Réntgenpraxis, July, 1951, 75, 
79-93. 


The accidental injection of air into a pregnant 
uterus instead of into the peritoneal cavity is de- 
scribed. The non-suspected pregnancy was of four to 
five months’ duration. The uterus was enlarged to 
the size of a six to seven months pregnancy by the 
sudden air injection without inducing uterine con- 
tractions or interrupting the pregnancy. Other theo- 
retical dangers could be circulatory disturbance of 
the placenta induced by the sudden change in size of 
the uterus, air embolism by way of the uterire vein 
and bleeding into the uterine cavity from a punctured 
vessel. None of these complications took place. The 
intrauterine air disappeared completely in_ three 
weeks. A healthy child was born after a normal 
course of the pregnancy.—H. W. Hefke, M.D. 


Niesures, H. E. Endocrine factors in cancer of 
the cervix uteri. dm. F. Obst. & Gynec., July, 
1951, 62, 93-101. 


Normal growth of cervical epithelium depends on 
a normal pituitary ovarian-adrenal cortical interre- 
lationship. It is postulated by the author that the 
continuous stimulating effect of estrogen uninter- 
rupted by progestogen exerts excessive stimulation 
to the cervical epithelium. Also, a primary decrease 
in the estrogenic level is usually associated with in- 
creased pituitary activity, and the author suggests 
that this, too, may be responsible for changes in the 
cervix leading to cancer. 

The number of preinvasive cancer cases, if con- 
sidered in relation to the number of women screened, 
is equal at all ages and therefore is presumably not 
related to the menopausal endocrine changes. Exces- 
sive stimulation due to estrogens during pregnancy is 
unlikely since about 99 per cent of estrogens are in 
conjugated form which is physiologically inactive. 
There is a large incidence of cancer in nulliparas and 
women with one child and there is an interval often 
to fourteen years between pregnancy and cancer in 
premenopausal women and twenty-five years in 
postmenopausal women. 

These data and several experimental findings are 
quoted to indicate the association of cervical cancer 
with conditions responsible for or associated with 
protracted low estrogenic levels.—Martha FE. Mot- 
tram, M.D. 
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FiscHer, F. K., and Meyer, Lorentz. Jo- 
duron-S, ein neues wasserldsliches visk6éses 
Kontrastmittel zur Hysterosalpingographie. 
(loduron-S, a new water-soluble viscid con- 
trast medium for hysterosalpingography.) 
Schweiz. med. Wehnschr., June 16, 1951, 87, 
573-581. 


Ioduron-S is a diethanolamine salt of di-iodo- 
pyridon-N-acetic acid to which is added a sodium 
salt of carboxymethyl-cellulose, 1.5 per cent wt./vol. 
Because of the hypertonic salt content, I per cent 
nupercaine is added for its anesthetic effect. This 
substance is incompatible with medication contain- 
ing Ca-Ba-Mg as well as Fe-Cu-Ag-Al ions. Its ad- 
vantage lies in its rapid absorption. Good contrast is 
maintained for about fifteen minutes. After one 
hour, the substance is demonstrable in the urinary 
bladder. Under pathological conditions, the contrast 
medium was visible in the pelvis for two hours. The 
authors use the same material for bronchography 
and cholangiography.—Yoseph Zausner, M.D. 


KALTREIDER, D. Frank. The transverse di- 
ameter of the inlet. 4m. F. Obst. & Gynec., 
July, 1951, 62, 163-166. 


The author did 1,167 roentgen pelvimetries by the 
isometric technique and found: 

1. If the obstetrical conjugate is above border line 
(10.0 cm.) and the transverse diameter is above 
border line (12.0 cm.), there will be inlet difficulty in 
only I in 300 patients. 

2. If either one of these diameters is above border 
line and the other is below border line, there will be 
difficulty in 1 of g patients. 

3. If both the obstetrical conjugate and transverse 
diameters are below border line, inlet difficulty will 
be experienced in 1 of 3 patients.—Martha E. Mot- 
tram, M.D. 


MacRag, D. J. Chorionepithelioma occurring 
during pregnancy. ¥. Odst. © Gynaec. Brit. 
Emp., June, 1951, 58, 373-380. 


McRae reviews several aspects of chorionepitheli- 
oma occurring during pregnancy with special empha- 
sis on pathogenesis. He suggests a classification of 
(a) localized chorioma; (b) generalized chorioma. 
One case of his own is described in which the tumor 
first showed its presence by bleeding from secondary 
vaginal metastases, which co-existed with a preg- 
nancy of thirty-three weeks. The vaginal biopsy re- 
vealed the typical chorionepithelioma. The Asch- 
heim-Zondek test was positive at dilutions up to I in 
1,000. Multiple pulmonary metastases were seen in 
the chest film. Although a live, healthy fetus was ob- 
tained by cesarean hysterectomy, the patient died of 
heart failure on the seventh postoperative day. 
Autopsy confirmed the hematogenous vaginal and 
pulmonary metastases. The primary growth was in 
the center of a bipartite placenta. 
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The author states that the great variety of horio- 
nepitheliomatous tumors developing in the placenta 
may be due to the fact that the trophoblastic ele- 
ments which become malignant are those detached 
from the placenta and situated deep in the uterine 
muscle. In this case, however, it is impossible to de- 
termine whether the primary malignant cells origi- 
nated deep in the uterus from desquamated villous 
elements or whether it was entirely of fetal origin 
arising in the placenta. Dissemination to the vagina 
and lungs is characteristic of this tumor. Occasional 
regression and disappearance of chorionepithelioma- 
tous secondary growths after removal of the primary 
growth concomitant with progressive lowering of the 
urinary gonadotropins has been reported. 

Although chorionepithelioma with metastases has 
been considered a fatal disease, recent series indicate 
recovery can be hoped for in 20 to 30 per cent of 
cases. This malignancy should be treated by total 
hysterectomy and bilateral salpingo-oophorectomy 
with, if possible, postoperative irradiation of second- 
ary deposits.— Kenneth Kaess, M.D. 


GENITOURINARY SYSTEM 
Ficueirepo, and Marroso Fituo, J. 
Diagnéstico radiolégico em Urologia. (A 
propésito do enfisema_ retro-peritoneal). 
(Roentgen diagnosis in urology; retroperi- 
toneal emphysema.) Rev. brasil. de cir., May, 
I9S1, 27, 371-392. 


The authors give an excellent historical review of 
the various roentgenologic methods of examination in 
urology to arrive at their main topic which is that of 
retroperitoneal emphysema. 

They state that the perirenal air insufflation intro- 
duced in 1921 simultaneously by Rosenstein in Ger- 
many and by Carelli and Sardelli in Argentina, al- 
though a very useful diagnostic method, failed to 
gain general applicability owing to the not infre- 
quent fatal accidents which were reported by several 
nvestigators. 

Ruiz Rivas in 1948 proposed a simpler and much 
safer method, which Mosca and Alvarez named 
retroperitoneal emphysema and Juri called para- 
renal pneumography. In this method, the air or gas 
is injected via the sacral route. The patient is placed 
on a roentgenographic table in the knee-chest posi- 
tion and a single puncture is made at the level of the 
sacrococcygeal articulation, 1 cm. either to the left 
or to the right. A spinal puncture needle is used 
which, after penetrating the skin, is directed slightly 
forward and mesially and introduced for about 6 to 8 
cm. At this point its position is verified by injecting 
about 2 cm. of saline solution and re-aspirating to 
make certain that the needle has not entered a blood 
vessel. A countertest is made by injecting with the 
same syringe a small quantity of air. The patient is 
then placed in ventral decubitus, the needle attached 
by means of a rubber or plastic tube to an oxygen 
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tank Supplied with a manometer and 500 to 1,000 cc. 
of gas injected. Following fluoroscopic control of the 
distribution of the gas, the needle is withdrawn, the 
patient turned on his back and the first roentgeno- 
grams made. In some cases, both kidneys and ad- 
renals are already outlined on these films, in others 
only one side is visualized, and in still others addi- 
tional roentgenograms are necessary two or three 
hours later to obtain the best visualization. The 
oxygen which is injected in the presacral connective 
tissue slowly diffuses upward, rendering the retro- 
peritoneal tissues emphysematous and thus produc- 
ing good contrast for the demonstration of the organs 
contained therein. The discomfort to the patient is 
slight and no untoward reactions or incidents are ob- 
served, 

The authors successfully used the method in 12 
cases. The respective roentgenograms are reproduced 
to illustrate the benefits which may accrue from its 
introduction as a routine procedure, particularly 


when combined with other contrast methods of 


urologic investigation.—T. Leucutia, M.D. 


VeERMOOTEN, VINCENT. Congenital cystic dila- 
tation of the renal gn ds tubules; $3 a new 


disease entity. Yale F. Biol. & 3 Med., June, 
1951, 23, 459-453. 
The author has reviewed approximately 700 com- 


plete urographic studies consisting of approximately 
236 retrograde pyelograms and 464 excretory uro- 
grams and believes that he can demonstrate the col- 
lecting tubules in approximately 5 per cent of the 
cases. The fact that visualization of the collecting 
tubules is possible in only a small percentage of in- 
stances indicates that these tubules are dilated and 
that the opaque medium is collected in them and 
stasis of the contrast medium in these collecting 
tubules accounts for the visualization. 


The author describes the minimal manifestation of 


this condition as a thin-veiled filling of a minor 
calyx with a soft brush-like end. When the collecting 
tubules are more dilated, one can see a fan-like pro- 
jection extending out from the minor calyx. Fre- 
quently, one can see fine lines radiating out into the 
kidney, and often they are “beaded,” suggesting the 
presence of multiple, small, cystic dilatations. These 
fan-like areas of radiopacity vary in intensity and 
extent. Most commonly they are bilateral and not 
infrequently they involve all of the renal pyramids, 
indicating that this is a generalized process involving 
most, if not all, of the collecting tubules. 

The author also feels that the dilatation of the col- 
lecting tubules with stasis in these collecting tubules 
favors the formation of stones and ultimately will 
give the picture of nephrocalcinosis. 

He describes a patient with congenitally dilated 
cystic collecting tubules who eight years later showed 
multiple small calculi forming within the dilated 
tubules. The author is of the opinion that congenital 
dilatation of the collecting tubules is the end result 
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of damage done to the collecting tubules by the 
deposition of uric acid crystals in these tubules dur- 
ing fetal life, the faint, fan-like visualization of the 
collectings tubules being the minimal lesion. Calyceal 
diverticula appear to be localized lesions of this type, 
while nephrocalcinosis actually consists of multiple 
tubule calculi which have formed in these congeni- 
tally dilated collecting tubules irrespective of the 
cause of the hypercalcinuria.—K. K. Latteier, M.D. 


PowELL, T., SHACKMAN, and JOHNsoN, 
H. Daintree. Multilocular cysts of the kid- 
ney. Brit. F. Urol., June, 1951, 23, 142-152 


The distinction between single or multiple solitary 
cysts, polycystic disease, and true multilocular cysts 
of the kidney has not been clearly defined. The study 
of the literature and of the 2 cases presented by the 
authors leads them to suggest that the following 
criteria should be fulfilled before the condition is ac- 
cepted as a multilocular cyst: it should be unilateral; 
it should be solitary; it should be multilocular; the 
cyst should not communicate with the renal pelvis; 
the loculi should not communicate with one another; 
there should be a definite epithelial lining to the 
loculi; there should be no renal elements within the 
main cyst; and if residual kidney tissue is present it 
should be normal. 

Multilocular cysts can present at any time from 
infancy to middle life, but are most common in the 
third and fourth decades. 

The commonest presentation is a palpable mass, 
but pain and hematuria have also brought patients to 
the hospital. The condition has been discovered as an 
incidental finding at postmortem examination. 

The lack of communication between the cyst and 
the renal pelvis probably accounts for the absence of 
urological symptoms in the majority of cases. 

A palpable mass in the abdomen during the course 
of examination for other purposes first brought at- 
tention to the condition in the 2 cases reported. 

In one case no soft tissue shadow was visible on the 
roentgenograms of the abdomen. The excretory 
pyelogram showed both kidneys to be normally 
situated, with a slight hydronephrosis of the unin- 
volved kidney, apparently incident to pregnancy. 

The other case showed a rounded soft tissue 
shadow which depressed the left half of the trans- 
verse colon and the splenic flexure. The excretory 
urogram showed slight elongation of the major 
calyces with some distention of the upper one. 

Nephrectomy has been the usual method of treat- 
ment, but resection of the cyst w ith reconstruction of 
the kidney has been successful in 2 cases previously 
reported and in 1 of the cases reported by the au- 
thors. 

Multilocular cysts differ from solitary unilocular 
cysts of the kidney only by the presence of intra- 
cystic septa. It has been stated that multilocular 
cysts originate from proliferating tubules which have 
become separated from and surrounded by normal 
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renal tissue and that such tubules either become 
cystic early in life, as a result of continued secretion, 
or remain dormant for several years. 

The authors are of the opinion that the number of 
loculi in a multilocular cyst corresponds exactly with 
the original number of sequestrated tubules, and that 
the chief factor in development is distention and also 
that the primary group of sequestrated tubules is a 
Cohnheim rest.—-K. K. Latteier, M.D. 


Levy, S. I., and Hupson, Noste. A case of 
spontaneous circumrenal haematoma. Brit. 
F. Urol., June, 1951, 27, 168-170. 


Circumrenal hematoma has been observed in as- 
sociation with a wide variety of renal and suprarenal 
lesions, and ir association with blood dyscrasias. In 
some of the cases where a suprarenal growth has been 
blamed, the authors suspect that the underlying 
lesion has been a hypernephroma. In a number of 
cases the cause of the hemorrhage remains unknown. 

Spontaneous circumrenal hematoma has been met 
with more frequently in males than in females. It 
generally occurs on the left side. It is rarely bilateral. 

Classical features of pain, a renal tumor, and signs 
of internal hemorrhage have been described. 

With conservative treatment recovery has been a 
rare event. Treatment should be operative, and in 
most instances nephrectomy is indicated. 

The authors describe a case of acute circumrenal 
hematoma occurring in a forty-four year old woman 
who was suddenly seized with a severe left loin pain 
and collapsed. The pain suggested a left renal lesion, 
and a mass was palpable in the left loin. The urine 
showed no abnormality. Intravenous pyelography 
revealed slight impairment in function of the left 
kidney, displacement of the ureter toward the mid- 
line and a large left renal outline. In addition to the 
left renal mass, the patient developed a left-sided 
pleural effusion which on aspiration proved to be 
blood stained. Barium meal examination revealed no 
lesion in the gastrointestinal tract but served to 
demonstrate that the colon was displaced downward 
and laterally by a large renal mass. 

Seventeen days after the onset of symptoms, the 
left renal area was explored through an oblique in- 
cision. A huge circumrenal hematoma was evacuated 
and a left nephrectomy was performed. Macroscopic 
and microscopic examination of the kidney failed to 
reveal any definite cause for the hemorrhage. 

The left pleural effusion was gradually absorbed 
and convalescence was uneventful.—K. K. Latteier. 


M.D. 


Frei, A. Zur Rontgenkontrastdarstellung und 
Beurteilung von Blasendivertikeln. (Con- 
cerning roentgen contrast demonstration and 
evaluation of diverticula of the bladder.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen ver. m. 
Réntgenpraxis, July, 1951, 75, 83-88. 
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Fifty cases of bladder diverticula are reported, 
only 1 of which occurred in a female. While their 
diagnosis can usually be made by cystoscopy, not all 
of them can be demonstrated; even with surgical 
exposure, they may be overlooked. The roentgen 
method by means of air or iodine containing contrast 
material is the most efficient diagnostic procedure. 

The author’s technique is to introduce 20 cc. of 
uroselectan or abrodil into the bladder by catheter. 
After fluoroscopic observation a roentgenogram is 
made. Then air is injected until the patient feels 
pressure. This is followed by further fluoroscopy, 
which, in the author’s opinion, gives the most valu- 
able information. Fluoroscopic observation during 
micturition often shows what is called “urination 
into the diverticulum,” that is the urine is pushed 
into the diverticulum instead of into the urethra. 
After the pressure from micturition stops, contrast 
material distributes itself again equally between 
bladder and diverticulum. These findings explain 
well the bladder residue in cases of diverticula after 
the obstruction in the bladder neck has been relieved. 

Complications by this method were not observed, 
but the author warns against air injection in cases of 
bladder tumors, because of the possibility of air 


embolism.—H. W. Hefke, M.D. 


Srewart, R. Lestire, and Ross, James A. Con- 
genital recto-urinary fistula. Brit. ¥. Urol., 
June, 1951, 27, 129-138. 


Anorectal malformations have been classified into 
four groups: (1) stenosis of the anus; (2) membranous 
obstruction of the anus; (3) imperforate anus, but 
with separation of the rectum from the anus; (4) 
anus and anal canal normal, but separation of the 
rectum from the anal pouch. Associated with these 
anomalies, fistulae connecting the rectum with the 
bladder, urethra, vagina, fossa navicularis or the 
perineum occur in approximately 50 per cent of cases. 

The greatest number of anorectal anomalies per- 
tain to Group (3), where there is no anal develop- 
ment and the rectal pouch ends blindly some distance 
above the perineum. The authors present a case re- 
port of a recto-urethral fistula associated with this 
type of anomaly. In the case presented there was no 
trace of an anus in the perineum and the lower end of 
the rectum communicated with the urinary tract in 
the prostatic urethra. This is the most frequent form 
of developmental fistulous communication between 
the rectum and the urinary tract. The embryological 
explanation for this malformation is admitted to still 
be obscure. The case presented shows the difficulty in 
determining the exact anatomy of the congenital 
error in such cases. It is of interest to note that uro- 
logical examinations undertaken during the early 
years of life fail to reveal the exact condition. On the 
other hand, when the patient was fully grown, not 
only was full investigation facilitated but a clear 
indication for a simple operative procedure was es- 
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tablished. The operation proved functionally satis- 
factory and has afforded complete symptomatic re- 
lief. 

The initial roentgenograms obtained by injection 
through a catheter were rather misleading: the 
cavity was outlined by the contrast medium which 
could easily be mistaken for a somewhat distorted 
urinary bladder elongated by its direct communica- 
tion with the left inguinal colostomy anchored to the 
abdominal wall. Thus the diagnosis of a rectovesical 
fistula could be made, especially as urine escaped so 
freely through the colostomy opening when the 
bladder was full. 

Actually the cystoscopic view of the interior of the 
bladder, together with the subsequent roentgeno- 
grams, showed that the elongated cavity was in re- 
ality the lower end of the rectum communicating 
with the prostatic urethra, while the bladder, of nor- 
mal shape and capacity, lay in front. The condition 
was best demonstrated when both the cavity and the 
urinary bladder were distended with contrast me- 
dium. 

From these investigations, it was established that 
the bladder and upper urinary tract were normal but 
that there was a quite free fistulous communication 
between the extremity of the lower colostomy loop 
representing the imperfectly developed rectum and 
the urinary tract above the external sphincter. In 
view of the free character of the communicating 
channel, a simple operative procedure was planned 
in order to alleviate the leakage of urine from the 
colostomy.—K. K. Latteier, M.D. 


Nervous SYSTEM 


PENDER, Joun W., and Pucu, Davin G. Di- 
agnostic and therapeutic nerve blocks; neces- 
sity for roentgenograms. 7.4.M.., June 30, 
1951, 746, 798-801. 

The use of roentgenograms in performing diag- 
nostic and therapeutic nerve blocks aids in accurate 
placement of the needles and furnishes an objective 
record of the exact position of the needles at the time 
of injection. 

In diagnostic nerve blocks in which the usefulness 
of the procedure depends upon accurate and selective 
nerve blocking, the importance of accurate place- 
ment of the needle is evident. Without the use of 
roentgenograms, the position of the needle can be 
determined only by the relationship of its visible 
portion and the palpable deeper bony landmarks. 
Surface landmarks in patients with normal anatomic 
structure are too indefinite for the accurate localiza- 
tion which is required and are grossly inaccurate 
when anatomic abnormalities are present. Careful 
diagnostic nerve block is important in instances 
where more permanent interruption is desired by 
section of a specific nerve. 

The recording of the exact position of the needle 
on the roentgen film at the time of a successful nerve 
block simplifies a repetition of the procedure. 
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Furthermore the injection may be performed at a 
future time by another person with the same ex- 
pected results provided a roentgenogram taken be- 
fore the injection shows the needle to be placed 
exactly as on the original film. 

Anteroposterior and lateral roentgenographic 
views are used whenever possible. Stereoscopic views 
may be necessary if a satisfactory lateral projection 
cannot be obtained. In some cases a lead marker is 
placed upon a superficial landmark and a survey film 
is taken to visualize the relationship between the 
position of the lead marker and the nerve to be 
blocked. If a needle is inserted and its position is 
unsatisfactory, the needle should be left in place as a 
guide and another needle appropriately marked witha 
lead marker should be introduced until the tip of the 
needle is observed to be in proper position.—Gerald 


Lavner, M.D. 


SKELETAL SYSTEM 


SCHNEIDER, RicHarp C, A syndrome in acute 
cervical spine injuries for which early opera- 
tion is indicated. ¥. Neurosurg., July, 1951, 8, 
360-367. 


In acute cervical spine injuries an immediate com- 
plete paralysis with hypesthesia at the level of the 
lesion and an associated sparring of touch and some 
vibration sense is a syndrome for which early opera- 
tive intervention is indicated. This opinion is based 
upon experience with 2 cases which are presented. In 
both a diagnosis of acute extruded nucleus pulposus 
was made preoperatively and the lesion confirmed at 
operation. 

The author believes that in the past in cervical 
cord injuries attention has been paid to the spine and 
cord but there has been relatively little emphasis 
placed on acutely herniated discs or on taut dentate 
ligaments. These latter two factors may play an im- 
portant part in the production of symptoms and the 
ultimate prognosis in certain cases. It is stated that 
following injury marked edema of the cord anteriorly 
from the recoil of a rebound disc apparently can 
cause sufficient anterior compression of the cord for 
the development of the syndrome described above. 
Under these circumstances, even though no anatomi- 
cal extrusion of disc material is present, immediate 
decompression by laminectomy, incising the dura 
and sectioning the dentate ligaments bilaterally, 
may relieve the pressure. If actual extrusion of disc 
material has occurred and operation is delayed, the 
abnormal portion of the disc may become calcified 
so that its later removal is impossible.—R. P. Barden, 
M.D. 


Hupack, STEPHEN S. Restitutive approach to 
lesions of bone. Cancer, July, 1951, 4, 823 
534. 

The 5 cases described in this paper are excellent 
examples of the surprisingly good results that may be 
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obtained by partial resection of the ends of weight 
bearing bones involved by tumors of low malignancy. 
The proximal end of the femur was the site of chon- 
drosarcoma in 3 cases, giant cell tumor was present 
in the proximal end of the tibia in the fourth, and the 
fifth case was that of a chondrosarcoma of the 
proximal end of the humerus. 

Roentgen diagnosis is mentioned in only 1 case, in 
one of the lesions of the femur. 

The affected portions of the femur and of the 
humerus were resected and a metal rod prosthetic 
device placed in the medullary canal of the distal 
segment of the bone in question. In 3 instances (2 
femurs and 1 humerus) this internal prosthesis has 
been satisfactory enough to permit a nearly normal 
range of motion in the hip and shoulder joints. In 1 
case of tumor of the femur, the chondrosarcoma re- 
curred locally and led to the death of the patient. 

The giant cell tumor of the tibia was treated by 
curettage and not packed with dressings or bone 
chips. Clearing of infection locally led to excellent 
healing and function in spite of the fact that the en- 
tire tumor was not resected. 

The longest postoperative follow-up on these cases 
is four years.—J/. R. Berger, M.D. 


GarBER, C. Zentr. Reactive bone formation in 
Ewing’s sarcoma. Cancer, July, 1951, 7, 839- 
845. 

The author presents this case to emphasize the fact 
that the sun-ray pattern of new bone formation is 
sometimes found in Ewing’s sarcoma of bone. Re- 
active bone is formed by normal or metaplastically 
developed osteoblasts in response to various chemical 
and physical stimuli and has a basic microscopic ap- 
pearance ranging from immature bone of normal re- 
pair to normal, fully developed bone. Its most com- 
mon examples are found in osteomyelitis and exos- 
toses of bunions. When reactive bone is formed in 
association with metastatic bone tumors and with 
Ewing’s sarcoma, it complicates their pathological 
picture. 

The case presented is that of a twenty year old 
woman who had pain and swelling in the thigh for 
five months prior to thigh amputation. Roentgeno- 
grams showed a destructive lesion of the mid-femoral 
shaft with soft tissue mass and sun-ray eftect of bony 
spicules projecting outward from the femoral shaft. 
The amputated specimen showed lamination and 
thickening of the cortex at the site of tumor and 
radiating bone spicules. A gross pathological diag- 
nosis of osteogenic sarcoma was made; microscopic 
study conclusively showed the extracortical bone to 
be reactive bone arising by metaplasia of connective 
tissue. Scattered between these osseous and osteoid 
trabeculae were nests of Ewing’s sarcoma cells. The 
patient subsequently died with pulmonary metas- 
tases. 

In discussing the case, the author indicates that 
the bony spicules in Ewing’s sarcoma are thinner and 
more hair like than those usually found in osteogenic 
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sarcoma. About 10 per cent of 151 cases of Ewing’s 
sarcoma present this type of bone change.—J. R. 
Berger, M.D. 


NowELL, STaNn.ey, Evans, P. R. C., and Kur- 
REIN, F. Multiple spontaneous ‘“‘pseudo- 
fractures” of bone (Milkman’s syndrome). 
Brit. M. F., July 14, 1951, 2, 91-94. 


This article completely covers the literature since 
Parkes’ first report of a pseudo-fracture of bone in 
1882. The papers of Albright et a/., considering the 
syndrome to be a manifestation of osteomalacia (or 
its juvenile equivalent, rickets) and curable following 
vitamin D therapy, are discussed in detail. 

The authors recommend a survey study of other 
bones to differentiate from fatigue fracture, the in- 
crement fracture of Paget’s disease, and other bone 
diseases, and cough fracture of ribs. 

Five roentgenograms are reproduced and 20 refer- 
ences, mostly from foreign literature, are included. 

The authors present 3 cases, with pain as the main 
symptom. All are examples of Albright’s group A 2, 
i.e., raised resistance to vitamin D (R.R.D.). They 
responded well to calcium and vitamin D therapy; 
one patient, however, died from massive fibrosis of 
the liver following infective hepatitis.—A. F. Ros- 
sitto, M.D. 


Dursin, F. C. The early changes of Kienbéck’s 
disease of the carpal lunate bone. Proc. Roy. 
Soc. Med., June, 1951, 44, 482-488. 


In 1910 Kienbéck published the first description of 
the symptomatology and roentgenological appear- 
ance of the disease which bears his name. 

The condition is one affecting chiefly the right or 
working hand of young adult manual workers. It 
progresses through 3 stages: 

1. The onset, often following a slight injury, re- 
sembles a sprain in that there is a slight pain lasting 
a few weeks. 

2. A period free from symptoms lasts a few 
months (additional injury may cause the abnormal- 
ity to be discovered at this time). 

3. A period of active disease with symptoms con- 
tinuing for years terminates in marked osteoarthritis 
of the wrist joint. 

The etiology of this relatively rare disease has 
given rise to much speculation. The disease is seldom 
recognized at the onset. The fact that the lunate bone 
is almost the only bone of the wrist affected suggests 
an explanation based upon its peculiar anatomy. The 
lunate bone has the greater part of its surface 
covered by articular cartilage. There are only two 
small areas on the anterior and posterior surfaces 
which have a periosteal covering through which 
blood vessels can enter the interior. The main blood 
supply is through the anterior carpal ligament. The 
posterior blood supply is said to be less efficient. This 
concentration of the blood supply renders the lunate 
more vulnerable to trauma. The posterior supply 
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may be capable of enlarging to take care of the needs 
of the bone when the anterior supply is damaged or 
destroyed. 

The variation in the relative lengths of the lower 
end of the radius and ulna is another anatomical 
feature which may be of importance in Kienbéck’s 
disease. Normally the lower ends of the ulna and 
radius are of equal length. Sometimes, however, the 
ulna is shorter than the radius (minus variant) and 
in others it is longer (plus variant). About 40 per cent 
of wrists have a plus or minus variant. Many authors 
have noted a minus variant in association with 
Kienbéck’s disease, a status which may facilitate 
trauma by impingement of the lunate bone on the 
corner of the radius. 

There are four main schools of thought concerning 
the etiology of Kienbéck’s disease. Three of them re- 
gard trauma as the primary cause. The fourth as- 
sumes that, in view of a frequent lack of trauma, 
complete necrosis of the bone takes place as the re- 
sult of embolic occlusion of vessels, the origin of the 
embolus not being explained. 

Three case histories of Kienbéck’s disease are pre- 
sented in detail. 

The author believes, from his own experience, that 
Kienbéck’s disease is the result of trauma which cuts 
off the blood supply to the lunate bone and produces 
avascular necrosis with all its sequelae. 

Plaster immobilization, if carried out early, results 
in restitution of normal bone texture. The immobili- 
zation must be continued for a minimum of six 
months until revascularization has occurred or the 
roentgen appearance remains static. Probably the 
best known form of treatment for the established 
case with symptoms is careful excision of the lunate 
bone. 

In the differential diagnosis of sprained wrist, 
early Kienbéck’s disease must be considered as well 
as fractures of the scaphoid. Care should be taken in 
looking for compression fractures of the lunate, and if 
symptoms persist six to eight weeks, additional 
roentgenograms may show the relatively increased 
density of avascular necrosis, the forerunner of 
Kienbéck’s disease.—D. R. Bernhardt, M.D. 


Biount, WALTER P., and Cassipy, Roserr H. 
Fractures of the elbow in children. 7.4.M.2., 
June 23, 1951, 146, 699 “704. 

Fractures about the elbow in children are different 
from those in adults. Bone growth after the fracture 
is responsible for the difference. This growth is ac- 
celerated following a fracture since the fracture tends 
to increase the blood supply. A fracture through the 
metaphysis may retard growth, causing shortening 
and angulation. 

In children, fractures should be treated by con- 
servative means whenever possible. Four hundred 
and fifty-three consecutive fractures were treated 
and followed; 268 were supracondylar and required 
no operative procedure; 84 had fractures of the lat- 
eral condyle and required open reduction with fixa- 
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tion. Thirty-eight had fractures of the medial 
epicondyle; those with more than 5 mm. displace- 
ment will usually require open reduction. Twenty- 
one had fractures of the radial neck; the treatment 
should be conservative since a poor end result will 
occur if the head is removed or does not unite. 

Miscellaneous lesions include fractures of the 
olecranon and dislocation of the radial head; these 
may require open reduction. Radial head dislocations 
should receive immediate attention. Those of three 
months’ duration should be left alone. The head may 
later require removal. 

Complications are frequent in elbow fractures. The 
most serious complication is Volkmann’s ischemia. 
Where there is threatened circulatory embarrass- 
ment, the vascular problem becomes more important 
than the position of the fragments; prompt heroic 
measures are indicated.—V. L. Peterson, M.D. 


Parsons, HerBert, and Norron, S, 
The management of diabetic neuropathic 
joints. New England F. Med., June 21, 1951, 
244, 935-938. 

The authors point out that neuropathic joint al- 
terations occur infrequently as a manifestation of 
diabetic neuritis. They report 2 cases of Charcot 
joints occurring in diabetic patients in whom the 
progress of the degenerative process seemed to have 
been arrested after lumbar sympathectomy. 

The first case is that of a thirty-one year old 
woman who developed diabetes at the age of eight- 
een. Her diabetes was poorly controlled and in May, 
1944, she developed infection of the right fifth toe 
taking 3 months to heal. In November, 1945, the 
right fifth toe and the distal portion of the metatarsal 
were amputated because of chronic ulcer. She de- 
veloped a painless swelling of the right first toe, 
ankle and lower leg in April, 1946, and roentgen 
examination of the foot on May 11 revealed patho- 
logic fracture through the proximal third of the 
proximal phalanx of the great toe. Periodic check-up 
roentgenograms showed decreased density in the 
tarsal bones with progressive destruction of the 
metatarsals. A right lumbar sympathectomy was 
performed on October 3, 1946. Re-examination made 
in June, 1950, revealed that she had been working as 
a secretary and filing clerk for two years and that she 
had no symptoms relative to the feet. 

The second case is that of a forty-two year old man 
who developed diabetes in 1934 at the age of thirty- 
two. He was seen in 1946 and roentgen examination 
of the right foot showed calcification of the arteries 
with marked osteoarthritic changes in the joints of 
the great toe. There was a fracture of the proximal 
phalanx of the little toe. This destructive process was 
found to progress on subsequent examinations until 
there was destruction about the tarsometatarsal 
joint with extensive swelling of the foot and skin 
changes. A right lumbar sympathectomy was done 
on April 22, 1948. Within two months the patient 
was much improved and in June, 1950, he reported 
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that he continued with his work as a taxi driver and 
had had no further ulcers of the feet. 

A review of the literature shows that in all there 
have been only 22 well documented cases of diabetic 
Charcot joints reported.—R. D. Moreton, M.D. 


DENNIS, JosepH W., and Rosaun, Paut D. The 
primary reticulo-endothelial granulomas; 
with report of an atypical case of Letterer- 
Siwe’s disease. dm. Path., July—Aug., 
19$1, 27, 627-653. 


The authors review the literature on the three 
major reticulo-endothelial granulomas, namely, 
Christian-Schiller disease, Letterer-Siwe disease, 
and eosinophilic granuloma of bone. 

Clinically they regard Letterer-Siwe disease as one 
which follows an acute and malignant course and 
occurs predominantly in infants and children. Sex 
incidence is equal. The disease may last for periods 
ranging from weeks to several years. There are no 
foam cells in the lesions save in occasional cases and 
usually they are observed in those of extended dura- 
tion. There is a hemorrhagic tendency. The ‘“‘Chris- 
tian-Schiiller triad” is rarely seen. Low grade, con- 
tinuous fever, moderate to severe secondary anemia, 
and a moderate leukocytosis or leukopenia appear. 
Lesions occur almost without fail in the spleen, liver, 
lymph nodes, skeleton, and skin, and occasionally 
may be found in the lungs, central nervous system, 
thyroid gland, gastrointestinal tract and other 
viscera, and in the thymus, an organ rarely involved 
by systemic disease. There is no response to treat- 
ment, and the disease is invariably fatal. 

Eosinophilic granuloma of bone has a_ benign 
course. The general health of the patient remairs 
good. The lesion occurs predominantly in infants, 
children, and young adults under twenty years, al- 
though cases up to fifty-eight years of age have been 
seen. The majority of persons affected are males. The 
duration is brief, though sometimes the process will 
recur or become chronic. Only rarely are lipoid cells 
found. Symptoms and signs are meager: some local 
tenderness, occasional weight loss, variable eosino- 
philia. Single or multiple bone lesions are present, and 
visceral extension is noted infrequently. Eosinophilic 
granulomatous lesions in the intestine have been re- 
ported but their relationship to eosinophilic granu- 
loma of bone is doubtful. Lesions may develop and 
heal rapidly. The healing of bone lesions occasionally 
is spontaneous but most frequently it follows surgical 
or roentgen treatment. 

Christian-Schiiller disease is a chronic process, 
with insidious onset, and with extreme variation in 
course, localization, and clinical manifestations. The 
patient usually is an adult, although many instances 
in children are known. Either sex may be involved. 
The disease lasts for many years. Lipoid cells are 
present at some time during the course of the disease. 
Clinical findings depend on the tissues involved and 
are not specific, although exophthalmos and pituitary 
diabetes from bone lesions are frequent. Despite the 
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fact that the skeleton is the chief system attacked, 
almost any organ in the body can be affected directly. 
The mortality is about 70 per cent. In the very young 
the disease may have a rapidly fatal course. 

The histopathologic features of the three reticulo- 
endothelioses are given The authors point out the 
findings which are similar as well as those which, 
when properly interpreted, tend to distinguish the 
three syndromes. They concur with the view that 
Christian-Schiiller disease, Letterer-Siwe disease and 
eosinophilic granuloma of bone result from a single 
fundamental disorder of the reticulo-endothelial sys- 
tem. Many investigators who are partisans of the 
doctrine of three distinctly different entities, base 
their position chiefly on the variation” of clinical 
course and prognosis. It is the authors’ impression 
that differences in the distribution andjlocation of 
lesions, rather than in the fundamental disease proc- 
ess, are the chief determinants of clinical course and 
prognosis. By accepting the concept of a single 
pathologic change it becomes possible to explain the 
great number of atypical cases which do not fall 
clearly into any one of the three patterns. According 
to the authors, this concept suggests that extreme 
variations in clinical course are due in part to altera- 
tions in host or organ resistance paralleling the ageing 
process. They therefore propose that the three syn- 
dromes be designated as “primary reticulo-endo- 
thelial granuloma.” 

The case reported by the authors was undiagnosed 
prior to patient’s death. It was that of a young male 
thirty years of age who died within 23 years after 
onset of disease. The organs involved were the lungs, 
pituitary, hypothalamus, skin, heart, kidney and 
lymph nodes. There were no bone lesions. The pitui- 
tary was invaded directly by the disease process. 
Roentgenograms of the chest disclosed a cyst-like 
fibrotic process in both lower lobes. Histopathologi- 
cally the principal change in the lungs was a wide- 
spread, infiltrative cellular proliferation arising from 
peribronchial and interstitial tissues. The cysts 
seemed to be formed from a central breakdown of the 
denser cell masses. 

The age, course, and lack of extension to organs 
such as the liver and spleen appeared to distinguish 
the process from Letterer-Siwe disease. The absence 
of gross skeletal involvement tended to rule out 
eosinophilic granuloma of bone. Despite the lack of 
skeletal changes, the course, symptomatology, age, 
and duration suggested the diagnosis of Christian- 
Schiller disease. However, microscopically the le- 
sions presented no foam cells, the predominant cell 
being a large mononuclear histiocyte with a vascular 
basophilic nucleus. Small giant cells*and other in- 
flammatory cells were also present as were areas of 
necrosis and hemorrhage. The lymphoid tissue was 
reduced. 

The authors, after comparing the clinical and 
pathologic aspects of their case with those of the three 
syndromes, conclude that the most probable diag- 
nosis is that of an atypical Letterer-Siwe disease. 
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The case reported includes excellent reproductions 
of the roentgenographic, gross and microscopic find- 
ings of the lungs.—R. F. Niehaus, M.D. 


Voct, A. Die Knochenlymphogranuloma- 
tose. (Lymphogranulomatosis of — bone.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen ver. m. 
Réntgenpraxis, June, 1951, 74, 697~—706. 


Bone manifestations of lymphogranulomatosis are 
commonly overlooked during life but are found in 
I§ per cent at autopsy. 

The spine is most commonly aftected. This is fol- 
lowed in frequency by the sternum, pelvis, femur, 
ribs, humerus, scapula and clavicle. Involvement of 
the spine often is accompanied by paralysis. The dif- 
ferential diagnosis may be quite difficult in primary 
involvement of the bone. However, spreading to the 
lymph nodes soon occurs so that the diagnosis can 
usually be made by biopsy. 

Metastasis from other tumors, such as Ewing’s 
sarcoma, reticulum cell sarcoma, etc., must be ruled 
out in the differential diagnosis. The author believes 
that lymphogranulomatosis of the bone in itself is suf- 
ficiently characteristic, at least to suspect its presence. 

The involvement of the bone in lymphogranulo- 
matosis is either focal, with sharp demarcation of the 
border, or more diffusely infiltrating. The latter form 
occurs commonly in the acute type. The focal, 
sharply delineated manifestation is observed in pa- 
tients with a tendency to a more chronic course. The 
completely osteosclerotic form is found only in the 
very chronic types. Involvement of the periosteum 
is also noted only in association with very chronic 
lesions. Roentgenographically, one may distinguish 
five forms of lymphogranulomatosis of bone: 

1. A diffuse osteolytic form. 

2. The form in which the disease manifests itself as 

a cyst-like rarefaction with marginal sclerosis 
and bridges of normal bone between the indi- 
vidual lesions. 

. The periosteal form with elevation of the peri- 
osteum. 

4. The diffuse osteosclerotic form which gives an 

appearance of ground glass density of the bone. 

5. The trabeculated sclerosing form without any 

distinct demarcation. 

These various forms may occur alone, in combina- 
tion, or successively.—H. P. Mueller, M.D. 


Turner, Oscar A. Fibrous dysplasia of bone; 
neurosurgical considerations in two cases. 
Yale F. Biol. & Med., June, 1951, 27, 501 
504. 

Fibrous dysplasia is a disease which may be mani- 
fested in a single bone as tumefaction or a solitary 
cyst in a region involving contiguous bones, or in a 
diffuse manner in association with endocrine and de- 
velopmental disturbances. 

Neurosurgical consideration becomes necessary 
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when the cranial involvement simulates the changes 
often seen in association with a meningioma, or when 
the progress of the disease produces cranial tumefac- 
tion or encroaches upon the intracranial structures. 

The author presents 2 cases in which cranial tume- 
faction occurred in fourteen year old girls, a localized 
cranial enlargement developing slowly but without 
pain or tenderness, one child complaining primarily 
of headaches, the other giving a history of diplopia. 

In one instance, the roentgenograms disclosed a 
marked increase in density involving the lower and 
outer portion of the left frontal bone, the roof of the 
orbit, and the lateral wall of the orbit, with extension 
posteriorly to involve the sphenoid ridge. In addition 
to the increased density and increased thickness of 
the involved bone, there was also a vague suggestion 
of destruction but the roentgenograms indicated a 
proliferative lesion rather than a destructive lesion. 
A pneumoencephalogram was normal with no evi- 
dence of an intracranial lesion. 

The other case revealed a bone tumor involving 
the posterior portion of the right parietal bone. The 
outer table was irregularly involved, but the inner 
table showed less definite evidence of involvement. 
The lesion was of increased density but appeared to 
be poorly calcified in comparison to the usual bone 
tumor. The diploic spaces could not be identified in 
that region of the skull occupied by the tumor. 

Involvement of the cranium by the monostotic 
form of fibrous dysplasia is unusual though it has 
been reported previously. The disease simulates the 
changes frequently seen in a meningioma of the 
sphenoid ridge and often the problem may be one of 
diagnosis rather than of therapy. 

In the monostotic form the local lesion grows 
slowly or may even remain stationary once it is mani- 
fested clinically. It is not associated with the endo- 
crine disturbances or congenital anomalies described 
by Albright, and the complete removal of the local 
lesion, when possible, usually gives a satisfactory re- 
sult. The pathological process appears to be a true 
dystrophic change in which normal ossification is in- 
hibited or completely prevented. The disturbance is 
essentially a benign one, although some cases of 
sarcomatous change developing in areas of fibrous 
dysplasia have been reported.— K. K. Latteter, M.D. 


Asusy, D. W., Wittiams, G. FE. O., and Smiru, 
O. E. Bone dystrophy in association with 
muscular dystrophy (myopathy). Brit. M. ‘7. 
June 30, 1951, 7, 1486-1488. 


Although textbooks describe bone changes in 
neuromuscular disorders, similar bone changes in 
primary muscular dystrophy are rarely mentioned. 

The authors report a case of bilateral hypoplasia of 
the scapulae and humeri in a female aged twenty- 
eight with generalized muscular dystrophy. Familial 
study was negative. Roentgenograms and _ photo- 
graph of patient are shown.—Z. F. Rossitto, M.D. 
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Murray, Ronatp O. Melorheostosis associated 
with congenital arteriovenous aneurysms. 
Proc. Roy. Soc. Med., June, 1951, 44, 473-475. 


Melorheostosis, first described by Léri (1922), is a 
hyperostotic condition of unknown origin character- 
ized by variable clinical features and constant roent- 
genological findings. Approximately 50 cases have 
been described. 

No hereditary or familial tendency has been re- 
ported. Males are more commonly affected than 
females, and the changes are almost invariably con- 
fined to the bones of one limb. 

The changes may be found during roentgen exami- 
nation for other reasons because the condition itself 
is clinically silent. However, pain, stiffness and limi- 
tation of movement in the joints of the affected limb, 
deformity of the bones involved, and affections of the 
overlying skin may occur. The onset can usually be 
traced back to the early years of life and tends to be 
progressive. Many cases have been associated with 
various congenital lesions including craniostenosis 
and scleroderma. 

Roentgen examination reveals multiple areas of 
dense and structureless hyperostosis. The deposits 
may be quite small or may completely attect a long 
bone, giving the appearance of guttering wax of a 
candle. The new bone tends to be deposited cortically 
in the long bones and endosteally in the short bones. 
The distribution is peculiarly segmented in pattern, 
but the segments do not correspond with the course 
of vessels or nerves. Soft tissue deposits of the bony 
material also occur but the joint margins are not 
affected. 

The case presented is that of a forty-three year old 
male who sought medical aid for a sore near his left 
ankle which had recurred periodically for ten years. 
His left arm was amputated and the shoulder 
arthrodesed at the age of twelve for arteriovenous 
aneurysms, some of which persisted in the stump, 
supraclavicular region and the back. At the age of 
twenty-three a tuberculous left kidney was removed. 
As an infant he was observed to crawl with his left 
leg doubled up underneath him, but he had no 
trouble until at the age of thirty-one when his left 
ankle swelled and was strapped with adhesive band- 
age. Since then an exfoliative dermatitis has always 
been present in this area. 

The patient was able to play football until the age 
of thirty-five but since then he has found exercise in- 
creasingly difficult due to pain and restriction of 
movement in the left leg. On examination the move- 
ments of the hip were found to be limited in all direc- 
tions except abduction. Extension of the knee was 
reduced by 8° and flexion to less than go°. Plantar 
and dorsiflexion of the ankle were normal but inver- 
sion and eversion were not possible. Hard masses 
were palpated in the adductor region near the left hip 
joint and considerable deformity of the left tibia was 
present with overlying skin change. 
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Roentgenograms revealed typical and widespread 
changes involving the left limb, with dense patches 
elsewhere on the left side of the body including the 
sacroiliac joint, the bodies of C-4 and D-g, the 8th 
and goth ribs and the superior and inferior angles of 
the scapula. The skull was not affected. 

It has been reported that the pain and limitation of 
movement in these cases can be relieved considerably 


by sympathectomy.—D. R. Bernhardt, M.D. 
BLoop AND LymMpH SysTEM 


SerBert, F. M. Zur Technik der Kontrastdar- 
stellung von Aneurysmen (Methodik der 
einzeitigen Darstellung von Aneurysmen in 2 
Ebenen). (Concerning the technique of con- 
trast visualization of aneurysms; method of 
simultaneous visualization of aneurysms in 
two planes.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen ver. m. Réntgenpraxis, June, 1951, 74, 


The pathogenesis and classification of traumatic 
aneurysms are discussed. 

The surgeon is helped by demonstration of the 
aneurysmal sac, its afferent and efferent vessels and 
the neighboring vessels. Direct injection of the 
artery with compression of the vessel proximal to the 
site of injection is preferred to direct injection into 
the aneurysm. Perabrodil in 50 per cent solution is 
used as contrast medium and simultaneous exposures 
in two planes are obtained by the use of the Dyes 
apparatus usually employed for cerebral angiog- 
raphy. 

Two cases are presented, both without and with 
contrast medium injection.—F. M. Reis, M.D. 


Scorr, H. Jr., and Roacu, Joun F. 
Phlebography of the leg in the erect position. 
Ann. Surg., July, 1951, 774, 104-109. 


Ordinary methods of phlebography in the horizon- 
tal position do not adequately visualize the deep 
venous system of the leg; also the presence or ab- 
sence of competent valves in the deep and communi- 
cating veins is not usually completely demonstrated 
in the recumbent position. 

A brief review of the literature and history of 
phlebography is given. The authors’ method consists 
of tilting the roentgenographic table to an angle of 
75 degrees from the horizontal. The patient stands 
on a foot rest with the leg to be studied in the midline 
of the table. A tourniquet is placed about the leg just 
above the ankle and tightened sufficiently to obstruct 
the superficial venous system. After a needle is in- 
serted into a vein on the dorsum of the foot, 20 cc. of 
diodrast is injected over a period of five to ten sec- 
onds, and the first exposure is made. The tube is then 
shifted and a second exposure is made giving a stereo- 
scopic pair of films. A second injection is not needed 
because the contrast medium, even in normal indi- 
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viduals, leaves the venous channels of the legs rather 
slowly with the patient in the erect position. If the 
tourniquet at the ankle is applied properly the ma- 
terial is directed entirely into the deep veins of the 
leg. No contrast material appears in the superficial 
veins unless the valves are incompetent. The valves 
that are present are customarily recognized by the 
fusion dilatations along the course of the veins. 

The authors generally feel that it is not necessary 
to study the entire venous system of the lower ex- 
tremity from the ankle to the groin, but at present 
confine their studies to that of the popliteal vein and 
its tributaries from the lower third of the thigh to the 
ankle.—F. L. Pirkey, M.D. 


Moore, H. D. Deep venous valves in the 
aetiology of varicose veins. Lancet, July 7, 
1951, 2, 7-10. 

The author performed venograms on 102 patients 
with varicose veins by using the following method 
which particularly visualized the deep veins of the 
leg. The contrast material (“‘pyelosil”’) was injected 
into any vein of the foot in the supine position. A 
tourniquet was placed at the ankle and a pneumatic 
tourniquet around the thigh, the latter to occlude 
both the venous return and the diastolic inflow of 
arterial blood. 

By this method the valves of the deep veins are 
well seen, the muscular vessels fill, and any filling of 
superficial veins must be from deep to superficial as a 
result of incompetent valves in the communicating 
veins. 

Eighteen of the cases had a history of deep venous 
thrombosis and 84 did not. None of the 18 and two- 
thirds of the 84 had no visible valves in the deep 
veins, as demonstrated on the venograms. 

Two-thirds of the thrombotic legs and all of the 
valveless non-thrombotic legs had similar venograms. 

The author concludes that, if the valveless state of 
the thrombotic legs is the cause of superficial vari- 
cose veins, ulceration, and other symptoms, the ab- 
sence or functionless state of the valves in many non- 
thrombotic legs must likewise be the cause of vari- 
cose veins and their complications in such legs.— 


Norman Heilbrun, M.D. 


and Sasatier, G. Les phlébites 
anciennes des membres inférieurs propagées a 
la veine cave inférieure: dangers éloignés de 
la ligature de ce vaisseau pour maladie 
thrombo-embolique. (Old phlebitis of the 
lower extremities with extension to the in- 
ferior vena cava; potential danger from liga- 
ture of this vessel in thrombo-embolic dis- 
ease.) Presse méd., July 4, 1951, 59, 948-952. 
The authors review 7 personal cases and survey 29 

cases found in the literature. Their studies included 

venography and demonstrated the length and poor 
capacity of the compensatory venous circulation par- 
ticularly in the male. 
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The conclusion is reached that interruption of the 
inferior vena cava below the renal veins is not in 
itself potentially serious. In large part, the danger 
lies in thrombosis of the iliac veins. Thus, with liga- 
ture of the vena cava for an accidental wound the oc- 
currence of an up-stream thrombosis is rare and po- 
tential sequelae are mild. On the other hand, in 
thrombo-embolic disease such a ligature favors the 
development of a retrograde iliac thrombosis. The 
difficulty of re-establishing adequate venous return 
to the heart is emphasized.—M. L. Sussman, M.D. 


Moses, CAmpBELL, and Piarr, MADELINE. 
Changes in the total circulating eosinophile 
count 1n cyclotron workers. Science, June 15, 
1951, 773, 676. 


This report is based upon observation of 3 workers 
who received an overexposure of radiation while 
sanding the copper dees of a cyclotron. Routine red 
and white blood cell counts prior to this exposure 
failed to reveal any significant variations and only a 
transient leukopenia was detected after the exposure. 

Total circulating eosinophil counts were made 
after exposure and a marked increase above the 
normal was apparent in 2 of the 3 exposed workers. 
The elevated circulating eosinophil counts gradually 
returned to normal during a period of about ten 
weeks. 

It is suggested that the total circulating eosinophil 
count may be a useful indicator of exposure to radia- 
tion in individuals employed in roentgenologic, cyclo- 
tron and other laboratories with radiation hazards. 


W. M. Roy, M.D. 


KEELEY, Joun L. A bullet embolus to the left 
femoral artery following a thoracic gunshot 
wound; probable entrance through thoracic 
aorta; case report and résumé of peripheral 
arterial bullet emboli. ¥%. Thoracic Surg., 
June, 1951, 27, 608-620. 


A case of thoracic bullet wound followed by em- 
bolization to the left femoral artery is presented. This 
appears to be the sixth surviving case of its kind, 5 
others having been found in the literature. In addi- 
tion, 1§ other cases in which bullet wounds of the 
heart or associated great vessels had been followed by 
peripheral arterial embolization of the foreign body 
are summarized. 

Therefore, in instances of bullet wounds with only 
a wound of entrance, failure to demonstrate the 
foreign body in the expected region should prompt 
the suspicion that it may have entered the cardio- 
vascular system and been carried away, thus suggest- 
ing that other parts of the body be studied roent- 
genographically. Early motor and sensory paralysis 
due to ischemia may suggest the erroneous diagnosis 
of a lesion of the nervous system. Finally, the correct 
diagnosis should lead to early embolectomy, a recom- 
mendation made by Schloffer in 1903. With the pres 
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ent improvements in the technique of embolectomy, 
recoveries from aortic or cardiac wounds with embo- 
lization of the foreign body might, in the future, be 
complete even to the survival of the involved ex- 
tremity.—T. C. Stansbury, ‘Fr., M.D. 


SHIMKIN, B., Merrier, Sracy R., 
and Bierman, Howarp R. Myelocytic 
leukemia; an analysis of incidence, distribu- 
tion and fatality, 1910-1948. Ann. Int. Med., 
July, 1951, 35, 194-212. 

The authors make a statistical analysis of 212 pa- 
tients with chronic myelocytic leukemia seen in three 
San Francisco hospitals in the period of 1910 to 1948. 
With this are compared the data of nine other similar 
reports totaling 975 patients, and further compared 
to the mortality statistics of the United States. 

All data show a continually increasing incidence of 
cases of chronic myelocytic leukemia. This may be ex- 
plained by better diagnosis, better reporting and 
better filing of records. Nevertheless, more cases will 
be seen and recognized by all physicians. 

There is a definite shift of increase in the female 
population. Statistically it is not due to the increas- 
ing proportion of females in the living population. A 
hypothetic reason may be the increasing employ- 
ment of women in industries where they may be ex- 
posed to radiation or benzol. 

There has been a progressive increase in the age of 
onset. This parallels our progressively older living 
population, rather than a shift toward an older age 
of onset. 

All available data show no significant change in the 
duration of illness. The mean survival is from three 
to four years after apparent onset. Tw enty per cent 
of patients live for five years or longer and 2 per cent 
survive over ten years. The age of onset plays no role 
in the prognosis as far as longevity is concerned. 

No form of therapy is curative and none is known 
at present to increase the life span. Radiation ther- 
apy is purely palliative and the dosage should be the 
minimum to produce the desired result. 

Many interesting and important facts regarding 
leukemia are at present impossible or extremely diffi- 
cult to demonstrate because of the limited number of 
cases seen by even the largest centers. Adequate con- 
trol series using single therapeutic agents are not 
available. 

There should be a nation-wide systematic plan of 
study accepted and followed by many institutions 
with central correlation of the information to evalu- 
ate the soundness of therapeutic agents.—Yoseph 
Levitin, M.D. 


Stentz, WittiAM A, Leukemia and pregnancy; 
report of four cases and review of the litera- 
ture. dunn. Int. Med., July, 1951, 35, 59-68. 
Four cases are reported with 6 additional cases re- 

viewed, collected from the literature. 

The authors conclude that leukemia is not an ine 
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dication for termination of a pregnancy. In the 
chronic cases 75 per cent of the babies are normal and 
there is little logic in sacrificing the life of a baby in 
the hope of prolonging the life of an already doomed 
mother. Leukemia is not transmitted to the children 
and the pregnancy per se does not alter the course of 
the disease. Delivery is tolerated by the mother as 
well as any operative procedure and death from 
uterine hemorrhage is rare. Leukemia may cause pre- 
mature birth. 

There is no available treatment for the acute case. 
In the chronic cases, treatment other than high volt- 
age roentgen therapy, as Fowler’s solution, trans- 
fusion is preferred. Roentgen therapy must be cau- 
tiously given to avoid injury to the fetus.—Yoseph 
Levitin, M.D. 


Isaacs, RapHAEL, and Trimmer, W. 
Blood cell changes in leukemia during 
aminopterin therapy. dun. Int. Med., July, 


1951, 35, 236-239. 


Aminopterin is an antifolic acid substance. Giving 
aminopterin creates a folic acid deficiency. 

A case of chronic myelogenous leukemia in the ad- 
vanced blast stage was treated with aminopterin. 
Changes in the peripheral blood and bone marrow 
characteristic of folic acid deficiency were found. 
These were macrocytosis, multilobulation of the 
neutrophils in the peripheral blood; and megaloblasts 
and giant metamyelocytes in the bone marrow. 


Joseph Levitin, M.D. 


pE Sitva, C. C., and Weeratunce, C. E. S. 
Cooley’s anaemia in Sinhalese children. 4rch. 
Dis. Childhood, June, 1951, 26, 224-230. 


The authors present the first recorded cases of 
Cooley’s anemia in the Sinhalese. They discuss the 
racial association with the Mediterranean race, 
through the works of Coon, Shanklin, and Chan- 
mugam. The investigations of Chanmugam and Coon 
entailed comparative measurements with indices by 
Chanmugam and the comparison of statures of the 
Sinhalese with the Mediterranean by Coon. Shanklin 
found two varieties of the Mediterranean race living 
in the Transjordan and Syrian deserts who are 
closely related to the Sinhalese in stature and lan- 
guage. 

Four patients are reported. The youngest, three 
and one-half months of age, had the typical blood 
picture and a large spleen without any bone changes. 
Two brothers and one other boy exhibited all the 
findings of Cooley’s anemia both clinically and 
roentgenologically. 

A good discussion of the disease entity is presented 
with a detailed analysis of the blood picture and 
roentgen findings showing the mosaic pattern of the 
bones of the hands and the characteristic “hair 
standing on end” appearance of the skull.—JZ. ZL. 


Lemak, M.D. 
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RADIATION THERAPY 


Wayre, A. B. Treatment of some disorders of 
the pituitary by radiotherapy. Proc. Roy. Soc. 
Med., June, 1951, 44, 450-452. 


Roentgen therapy has been used in the treatment 
of pituitary disorders for over forty years. In 1907 
Gramegna treated a thirty-seven year old woman for 
acromegaly. The woman responded well but re- 
lapsed a year later. A second course was unsuccessful. 

Béclére successfully treated a fifteen year old girl 
in 1908 for acromegaly. The patient was alive and 
well fourteen years following irradiation. 

In spite of these early beginnings, knowledge of the 
effects of irradiation on the pituitary is incomplete 
and there is considerable disagreement on suitability, 
technique and dosage. The rarity of cases, the inter- 
play of pressure and glandular phenomena, lack of 
histological confirmation and the tendency to spon- 
taneous remission make accurate assessment of the 
response to treatment difficult. 

Sufficient data have been published to permit 
some tentative conclusions to be drawn. Results ap- 
pear to be better in most pituitary tumors when a 
single course of treatment of 3,000 to 3,500 r, meas- 
ured at the pituitary, is given in an over-all period of 
three to four weeks. Dosage below 2,000 r is less 
effective and the safe upper limit is probably over 
4,000 r. 

The author has found no evidence of cerebral or 
pituitary necrosis attributable to radiation. Irradia- 
tion does not prevent or render more difficult subse- 
quent surgery, should it become necessary. This can- 
not be said of repeated or protracted courses. Kerr, 
in 1948, published a series of 50 cases treated with 
this dosage; 70 per cent of the acidophil and chromo- 
phobe cases had good results. The only basophil case 
did not respond. 

For the last four years a technique has been em- 
ployed at Guy’s Hospital planned to give 3,500 r at 
the pituitary in twenty-eight days, with 200 kv. cor- 
responding to a half-value layer of 1.9 mm. Cu. Five 
ports of entry, 4 by 4 cm. are used arranged over the 
frontal and frontotemporal areas, each port receiving 
a skin dose of about 2,400 r. Treatment is started 
with 300 r to one field for the first two days; there- 
after two fields a day are treated with 250~—300 r. 

Twenty-three patients have been irradiated with 
this technique and no untoward symptoms have oc- 
curred during treatment. Two patients showed a 
mild sinusitis about two weeks after treatment which 
rapidly cleared. Epilation has been minimal, in no 
case unsightly, and the hair has regrown. 

The adult pituitary gland appears to tolerate ir- 
radiation well. One patient died four months after 
treatment. Histological sections of his pituitary 
gland, which received 3,600 r were reported as nor- 
mal. Kerr reported 3 patients who died between six 
months and five years after similar irradiation. No 
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pituitary changes attributable to irradiation were 
found. 

Experimental evidence suggests that overactive 
elements of the pituitary gland may be relatively 
more sensitive to irradiation than normally function- 
ing pituitary tissue. 

Pituitary lesions are so apt to undergo spontaneous 
remissions that a follow-up of less than ten years is 
almost without value. 

Four case histories are briefly reported. 

Successful treatment of Cushing’s syndrome by 
radon implantation has been reported by Pattison 
and Swann. Two cases had failed to respond to deep 
roentgen therapy and were implanted with radon 
seeds. Retrospective calculation indicates that a dose 
of at least 15,000 r was given to most of the pituitary 
area. 

The prognosis in basophilism is poor. The life ex- 
pectancy is usually two to five years, the survival 
being somewhat shorter in men than in women. In a 
series of 21 cases 10 were men and 11 women; 9 of the 
men died within five years as against 2 of the 
women —D. R. Bernhardt, M.D. 


Bactesse, F. La roentgentherapie seule dans 
le traitement des cancers du sein. (Roentgen 
therapy alone in the treatment of cancer of 
the breast.) Radio/. c/in., Sept., 1950, 79, 284 


“95+ 


The principle of the method developed during the 
past fifteen years at the Curie Foundation for the 
roentgen irradiation of mammary carcinoma is based 
on three factors: (1) chronologic observation of the 
cutaneous reactions with the aim of avoiding exuda- 
tive epidermitis and thereby increasing the dose; 
(2) administration of a large dose through well cir- 
cumscribed tangential or side-view fields; and (3) 
very long protraction with daily fractionation ex- 
tending over a period of three to four months or 
longer. 

A preliminary biopsy is indispensable for establish- 
ing a precise diagnosis and evaluating the degree of 
radiosensitivity of the cancer. Of 241 cases treated by 
roentgen therapy alone from 1936 to 1948, a biopsy 
was taken in 166, the relative percentage having in- 
creased considerably since 1944. The only lesions in 
which biopsy is contraindicated are the acute and 
subacute ones. It is advisable to begin with the irradi- 
ation as soon as possible after the biopsy 

The technique of irradiation is as follows: (a) Fac- 
tors. 180-200 kv., 1 mm. Cu, 20 r/min., and a skin 
target distance of 50-60 cm. 

(b) Fields. Six to seven fields are used and over- 
lapping is prevented by outlining the margins of 
the fields with the aid of three suitable landmarks. 
One of these landmarks corresponds to the middle 
of the clavicle, the second and most important is 
at the junction of the mammary gland with the 
free border of the pectoralis major muscle and the 
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third lies in the anterior axillary fossa at the elonga- 
tion of the anterior axillary line. The landmarks 
are indicated with silver nitrate or better still are 
tattooed on the patient with india ink after punc- 
ture of the skin with a small lancet. The fields are 
outlined with the patient in the position ready for 
irradiation (Fig. 1) The mammary fields must be 
irradiated tangentially, the patient lying on her left 
or right side with the arm elevated In voluminous 
breasts an additional direct anterior field is used. 


Kic. 1. View of the fields of irradiation with the 
three cutaneous landmarks used for the treatment 
of mammary carcinoma by roentgen therapy 
alone. (Reproduced by permission from Baclesse, 
I., Radiol. clin., Sept., 1950, 79, 284-293.) 


The size of the fields in the average person is 10 by 
10 cm. or 10 by 12 cm., but after the administration 
of 4,000 r this must be reduced to prevent accidents. 
The treatment is carried out in a rotating manner by 
irradiating 2 fields at one time so that every field is 
exposed twice weekly. The employment of a lumi- 
nous field localizer is absolutely necessary. 

(c) Dose. The skin dose on the mammary fields 
varies between 4,000 and 6,000 r per field. The tumor 
dose in the center of the breast must be at least 
6,000 r but it may have to be as large as 9,000 r to 
obtain satisfactory results. A cutaneous dose of 4,000 
to 5,000 r is required on the axillary field and of 4,500 
to 5,200 r on the supraclavicular field. 

(d) Protraction. In mammary carcinoma of average 
radiosensitivity the protraction lasts three months, 
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but in the more radioresistant type it may have to be 
extended over a period of four and even four and a 
half months. 

(e) Daily Dose. It is advisable not to exceed a dose 
of 200 to 250 r per field in one day. Since on an aver- 
age two fields are irradiated every day the total daily 
dose is 400 to $00 r. 

In evaluating the end results, the author studied 
statistically a series of 130 patients with mammary 
carcinoma of Stages 11, 111, and Iv, treated by roent- 
gen therapy alone between 1936 and 1945. Of these, 
41 were completely free of carcinoma after five years 
or longer. In further breaking down these figures, it 
was noted that the best results were obtained in the 
small tumors and some of the ulcerated tumors. 

The post-irradiation sequelae were tabulated for. 
156 cases. These included marked telangiectasis (20 
per cent), telangiectasis with sclerosis and edema 
(17 per cent), sclerosis of the pectoral muscle (9 per 
cent), moderate swelling of the arm (5 per cent), 
pulmonary fibrosis (7 per cent), cutaneous necrosis 
(6 per cent), neuritis (1.5 per cent), rib fracture 
(0.6 per cent), and paralysis (0.6 per cent). 

The changes in the hematologic pattern due to the 
long protraction were carefully recorded by Lavedan 
in 8g patients. A decrease in the number of the red 
corpuscles was present in 49 and of the white cor- 
puscles in 60 cases, whereas 37 patients developed an 
increase in the number of the red corpuscles, 29 an 
increase in the number of the white corpuscles and 11 
an increase in the number of both. 

In concluding, the author stresses the great burden 
which this method places on the radiotherapist, who 
needs long experience, as well as on the patient, who 
must have endurance and patience. The economic 
aspect must also be taken into consideration.— T. 
Leucutia, M.D. 


RicHMonb, J. Jackson. The importance of 
radiotherapy in the treatment of ankylosing 
spondylitis. Proc. Roy. Soc. Med., June, 1951, 
14) 443-447. 


Despite the fact that the rheumatic diseases have 
received increasing attention by the medical profes- 
sion in recent years, the definite diagnosis of anky- 
losing spondylitis frequently is not made in less than 
five years. There is an average lag of three years be- 
fore the institution of roentgen therapy after the pa- 
tient has sought medical advice. 

This paper is based upon 160 cases of ankylosing 
spondylitis covering the author’s experience in the 
last seven years. 

Sex and incidence: 143 males, 17 females. 

Average age at institution of roentgen therapy: 
324 years. 

Average time interval between patient seeking 
medical advice to commencement of irradiation: 3.1 
years. 

Occupation: heavy manual labor: 1g patients; light 
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manual labor: 60 patients; sedentary: 32 patients; 
Armed Services: 43 patients. 

Pathology: Knowledge concerning the pathology 
of ankylosing spondylitis is far from complete. The 
lesion differs from rheumatoid arthritis in its selec- 
tion of joints, method of spread and response to 
therapy. However, they both present features of an 
infective process. Classically, the sacroiliac, inter- 
vertebral, costovertebral and costotransverse joints 
are involved. The extra-spinal sites of involvement 
are hips, shoulders, knees, temporomandibular joints, 
sternoclavicular joints and wrists. 

Diagnostic features: (1) spinal stiffness, (2) di- 
minished thoracic expansion, (3) raised blood sedi- 
mentation rate, (4) roentgenographic changes in 
sacroiliac joints. 

Methods of roentgen therapy: (1) wide field ther- 
apy; (2) periodic conservative therapy with rela- 
tively small doses directed to the painful areas; (3) 
localized semi-intensive therapy in which the irradi- 
ation is directed to the sacroiliac joints and lower 
lumbar spine first; (4) generalized semi-intensive 
therapy in which the sacroiliacs and entire spine are 
treated. There are differences of opinion concerning 
dosage. The author gives a surface dose of 2,000 r to 
each section of the spine over four weeks using 250 
kv. with a half-value layer of 1.9 mm. Cu. The dose is 
delivered in fractions of 100 r per day to sacroiliacs, 
lumbar, dorsal and cervical regions for twenty treat- 
ment days. To minimize pelvic irradiation in pre- 
menstrual women a tangential sacroiliac field is used. 

Results: These are shown in the following table: 


PERCENTAGE COMPARISON OF RESULTS BETWEEN 
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They cite the case of a fifty-six year old woman 
with an anaplastic bronchogenic carcinoma of the 
right upper lobe treated by roentgen therapy. She 
received a tumor dose of 4,000 roentgens in twenty- 
eight days through six portals. She improved both 
clinically and roentgenographically. Approximately 
twelve weeks after therapy she developed increasing 
breathlessness and pain in her left chest. Roentgeno- 
grams of the chest revealed fairly dense shadows 
spreading out from both hilar zones to the lung pe- 
riphery and confined to the mid-lung regions. The 
areas of densities corresponded to the distribution of 
the radiation. The patient became worse and died. 

On section the macrophages of the lung tissue were 
loaded with fat. No tumor cells could be detected. 
The anatomical diagnosis was lipoid pneumonia. The 
authors believe that the fatty change was due to a 
degeneration, liberating lipoid which subse- 
quently phagocytosed by macrophages which ac- 
cumulated in the alveolar spaces and produced 
pneumonic consolidation. The pneumonic consolida- 
tion was like that seen in lipoid pneumonia due to 
the inhalation of oil but differed both in the nature of 
the fat and in its pathogenesis. The authors have to 
date observed 4 such cases.—R. 4. Hays, M.D. 


Burrorp, E. HumBer, GLENN, JosepH E., and 
Burrorp, Cyrus FE. Therapy of Peyronie’s 
disease. Uro/. & Cutan. Rev., June, 1951, 55, 
337-338. 

It is noted that this disease, which is due to a 
fibrosis of the sheaths of the corpora cavernosa, may 
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(2) Entire Spine and Sacroiliac Foints 


4% 287 51% 
—D. R. Bernhardt, M.D. 


DeNavasquez, S. J., Trounce, J. R., and 
Wayrte, A. B. Lipoid pneumonia (non-inhala- 
tion) in carcinoma of the lung treated by 
radiotherapy. Lancet, June 2, 1951, 7, 1206 
1208. 


The authors state that inhalation lipoid pneu- 
monia has been well covered in the literature and 
with numerous case reports. However, they do not 
believe that the non-inhalation type has previously 
been reported. 


improvement maintained symptoms 
47 S37 
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occur between the ages of twenty and ninety years, 
the average age being fifty-three. Trauma has been 
considered as an etiological factor in the deposition 
of fibrous tissue in those patients with faulty metabo- 
lism. The localization of the fibrous plaques among 
124 cases observed by the authors was 64 on the 
dorsal, 9 on the lateral, and 7 on the ventral aspect of 
the corpora cavernosa. Five patients had more than 
one area of fibrosis simultaneously. 

The pathologic examination shows a pearl gray, 
glistening scar-like tissue usually measuring 3 to § 
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mm. in thickness and with some nodularity. It re- 
sembles keloid formation and frequently contains 
calcium deposits. 


Ninety-one patients had topical application of 


radium at one or more sittings for an average amount 
of 120 mg. hr. for a single treatment. More recently 
the authors have combined radium therapy with 
tocopherol with improvement in their results.—G. 


W. Chamberlin, M.D. 


Top, Marcaret C. The place of x-ray therapy 
in the treatment of malignant ovarian tu- 
mours. 7. Odst. & Gynaec. Brit. Emp., June, 


1951, 53, 385-387. 


The author outlines two possible methods of roent- 
gen therapy of malignant ovarian tumors. (1) The 
smallest possible volume of tissues which can be re- 
garded as likely to contain the whole tumor can be 
irradiated to the highest dose which the local tissues 
can stand. (2) The whole region likely to be invaded 
by the tumor and the most probable sites of second- 
ary deposits can be irradiated to the highest dose 
which systemic tolerance will allow. As it is felt the 
local tolerance of pelvic tissues is not much greater 
than that of the whole peritoneal cavity, the second 
possibility is followed at the Holt Radium Institute. 

A special appliance designed to ensure homogene- 
ous irradiation of large volumes is described as well 
as the treatment technique. Briefly, a total dose of 
3,000 roentgens is delivered homogeneously through- 
out the volume treated in four weeks utilizing four 
oblique fields usually 20 by 30 cm. The five year 
crude survival rate of 102 cases completely treated 
was 37 per cent. Thus, radiation therapy appreciably 
increased the chance of survival and gave definite 
beneficial clinical effects. Kenneth Kaess, M.D. 


Wuire, Crawrorpb, and FINN, 
ERICK WALL. The late complications follow- 
ing irradiation of pelvic viscera. dm. F. 
Obst. & Gynec., July, 1951, 62, 65-74. 


Many months or years may elapse before the com- 
plications of radium or roentgen therapy for car- 
cinoma of the uterus appear. It may be that the rou- 
tine use of antibiotics and the administration of the 
roentgen therapy prior to the radium application 
may reduce the injuries to bowel and bladder. 

The following late complications are discussed: 

Bone: The incidence of fracture is about 1 per 
cent. The usual site for fracture is the femoral neck 
and rarely the os pubis. All fractures are preceded 
by prodromal pain. The fractures may be either 
complete or incomplete. 

Urinary tract: The authors cystoscope every pa- 
tient and do intravenous urography before starting 
irradiation. Late complications may be ushered in 
with frequency, hematuria and dysuria, or there may 
be an insidious onset. 

Complications include indolent ulcers of the blad- 


der, vesicovaginal fistula, intramural stricture of 
ureter and the secondary hydroureteronephrosis. 

Intestinal tract: Many cases with milder symptoms 
never see the physician. Aldridge, of the Women’s 
Hospital, states that 17 per cent of women have post- 
irradiation stricture and Maas, of Wisconsin General 
Hospital, reports 50 to 75 per cent of patients with 
permanent residual rectal changes after irradiation. 

Proctitis frequently develops early and clears up 
gradually, but may leave ulceration, scarring and 
stricture. This process may also occur in the colon 
above reach of the proctoscope. McIntosh and Hut- 
ton prefer palliative therapy for these cases. The 
authors had 4 deaths in 26 cases given palliative 
therapy and they feel that these patients should be 
followed very closely to avoid complete obstruction, 
perforation or fatal hemorrhage. In those patients 
on whom they operated electively with adequate 
preparation they had no deaths. 

Strictures may also occur in the ileum. In cervical 
stump cases a loop of ileum may be adherent to the 
operative site and thus receive the full radium dose. 
The authors have had several cervical stump cases 
with adherert bowel and feel that roentgen studies 
and even an exploratory celiotomy are indicated 
prior to radium application. Two cases had injury 
both to sigmoid and ileum.—Martha F. Mottram, 
M.D. 


RADIOISOTOPES 


James, ArtrHur G., Rocer D., and 
Morton, JosepH L. Radioactive cobalt as an 
adjunct to cancer surgery. Surgery, July, 
30; 95 “10S. 


The authors are desirous of supplementing radical 
cancer surgery with a therapeutic agent similar to 
but more adaptable than radium. Radioactive cobalt 
is their choice. 

They cite the following advantages of Co": 

1. Penetrating beta rays are more easily complete- 
ly filtered. It is therefore possible to irradiate cancer 
in proximity to bone. 

2. Cobalt lends itself to use in multiple weak 
sources making possible treatment in previously 
heavily irradiated areas. 

3. Irregular volumes can be more easily implanted 
because of the flexible nylon applicators. 

4. The cost of cobalt is less than that of radium. 

5. It is simply calibrated by means of an electro- 
scope. 

6. Being a magnetic metal, it can be handled with 
an electromagnet. 

7. It is safer to handle since it does not form 
gaseous radioactive products on decay and there is 
no powder to be absorbed in case of breakage. 

Radioactive cobalt is cut into 3 mm. lengths for 
loading within flexible nylon tubing. The wall thick- 
ness is such as to filter all but insignificant amounts 
of beta rays. The loaded applicators may be 
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implanted into any site which can be reached by 
long, straight Keith or curved tension needles, or 
by straight or grooved pointed guides used like 
aneurysm needles. 

During the past year 53 patients were treated. 
Thirty-eight patients had lesions of the head and 
neck, 8 of the abdomen, 4 of the chest and 3 of the 
extremities. Examples are cited illustrating the ap- 
plications of radioactive cobalt in each of these loca- 
tions. 

The authors state that no conclusions may be 
drawn at this early date. The method of irradiation 
appears worthy of further clinical trial—F. W. 


O’Brien, Fr., M.D. 


KEL Ly, SALLy, and Batty, Norman A. The up- 
take of radioactive iodine by ascophyllum. 
Biol. Bull., June, 1951, 700, 188—190. 


Uptake of I! in segments of the brown alga 
Ascophyllum nodosum was measured after exposure 
for various intervals of up to twenty hours to either 
labelled artificial sea water or to labelled natural sea 
water. A constant exchange process was noted be- 
tween iodine within the algae and iodine in the im- 
mersion medium. A graph shows that equilibrium 
was reached in about two hours. 

These observations are unique in that uptake of a 
tracer element, which is also an anion, is reported. 


Z. S. Gierlach, M.D. 


ScHWAIGER, M., and ScuMeiser, K. Zur 
Methodik der Blutvolumenbestimmung mit 
Radiophosphor (P*). (Method of determina- 
tion of blood volume with radioactive phos- 
phorus, P*®.) K/in. Wchnschr., Aug. 15, 1951, 
29, 536-540. 


The authors feel that the current methods of 
blood volume determination, the CO method and the 
dye methods, are too complicated and too inaccurate 
for routine clinical use. They have therefore adopted 
the method using radioactive phosphorus, P**, which 
was first suggested by Hevesy in 1942. They modified 
the original method slightly, used it first on animals 
and then on a large number of normal persons and 
patients. Clinical results of these studies will be 
published elsewhere. 

The fundamental principles of the method are 
described in the present paper. Two and a half hours 
before the beginning of the blood volume determina- 
tion 15 ml. of blood is withdrawn from the cubital 
vein and placed into a small sterilized Erlenmeyer 
flask which contains 0.5 ml. of sterile vetren (heparin). 
P® of sufficient quantity to result in about 50 micro- 
curies for the material later to be reinjected is added 
and the mixture is shaken briefly by hand. It is then 
placed into a mechanical shaker for a period of two 
hours at a temperature of 37.5°C. After three hours 
the erythrocytes are practically saturated with P®, 
The blood is then divided into two parts. One 
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part is used to determine the erythrocyte activity 
and the hematocrit. The other part is injected in- 
travenously into the patient. A given time (usually 
between § and 30 minutes) after the reinjection about 
6 ml. of blood is again withdrawn from the vein; 
2 ml. is used for the hematocrit and 4 ml. for the final 
test preparation; 0.2 ml. of vetren is again added 
to the 4 ml. of blood and the solution is centrifuged 
for twenty minutes at 2,500 revolutions per minute. 
Since only the radioactivity of the sediment is of 
value, the plasma is removed. Saponin solution (1 
per cent) is added to produce complete hemolysis 
and the solution is dried on a watch glass, powder- 
ized and definite quantities deposited on aluminum 
cups for activity measurements with the Geiger 
counter. 

Detailed formulas for the determination of the 
total erythrocyte volume, the total blood volume, 
as well as for increasing or decreasing volumes from 
these measured data are given. Sources of error are 
discussed. They are of the order of § per cent for 
determination of blood volumes and increasing blood 
volumes while they vary, of course, widely for de- 
creasing blood volumes. 

A permissible dose of 50 milliroentgens per day is 
obtained with internal application of about 85 micro- 
curies of P*, The authors have used quantities of 
the order of 50 microcuries in their experiment and 
feel that for complete decay of the radioactive phos- 
phorus this amount corresponds to a dose of 0.6 
roentgen which they consider completely safe. 
Otto Glasser, Ph.D. 


WisHam, L. H., Yatow, R.S., and Freunp, A. 
J. Consistency of clearance of radioactive 
sodium from human muscle. 4m. Heart 7., 
June, 1951, 810-818. 


A method for the measurement of effective blood 
flow using the clearance of radioactive sodium (Na*) 
from tissue has been described (Kety, S. S. Mea- 
surement of regional circulation by the local clear- 
ance of radioactive sodium. 4m. Heart F., 1949, 38, 
321.). The value of this technique could be increased 
if it could be shown that the rate of clearance is re- 
producible within relatively narrow limits over an 
extended period of time. 

The present study repeatedly determined clear- 
ance rate of radiosodium from gastrocnemius and 
biceps muscles of normal human subjects at rest, 
during moderate exercise, following fatiguing exer- 
cise, and during postural changes, over a period up 
to three months. Amounts of 0.05 to 0.1 cc. of iso- 
tonic sodium chloride solution containing between 
1 and 4 microcuries of Na* were injected to a stan- 
dard depth in the muscle belly (gastrocnemius or 
biceps). A Geiger-Miller counter was fixed in posi- 
tion over the injection site and counts made at in- 
tervals. The counting data were plotted on semilog- 
arithmic paper as a function of time. 
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It is to be noted that the total counting rate over 
the injection site is made up of the following factors: 
(1) the natural background of the counter, (2) the 
counting rate resulting from the dispersal of Na™ 
throughout the body via the blood stream, (3) the 
counting rate resulting from Na™ spilled on the skin, 
(4) the counting rate resulting from Na™ in the sub- 
cutaneous tissue deposited when the needle is with- 
drawn after injection is made, and (5) the counting 
rate of the Na* in the muscle. 

The results of the normal subjects show that the 
rate of clearance remains constant within a relatively 
narrow range over long time periods. The clearance 
constant averages for the various individuals in the 
study were variable from individual to individual. 
Moderate exercise will significantly increase the 
rate of clearance of radiosodium from muscle within 
thirty minutes from the start of the excercise. Pos- 
tural changes have no effect on the clearance rate. 


Harold Fulton, M.D. 


R., McDona.p, L., and Exrns, R. P. 
Radioactive sodium (Na™) in the measure- 
ment of local blood flow. 4m. Heart F., June, 
1951, 7, 803-809. 


The authors use the method of Kety to determine 
whether the clearance rate of radioactive sodium 
(Na*!) from muscle after its intramuscular injection 
would measure muscle blood flow indirectly. An in- 
tramuscular injection of readily diffusible radioactive 
sodium is followed by serial counts (Geiger-Miiller 
counter) which decrease along a single exponential 
curve which plotted semilogarithmically with respect 
to time should yield a straight line. The slope of 
this line is the quantitative measure of the total 
ability of the local circulation to remove and to 
supply freely diffusible substances. 

Such serial counts on normal subjects and on 
subjects with peripheral vascular disease, all carrying 
out widely varying grades of exercise, all fell within 
the same range. In the light of these findings, the 
suggestion that this method might be used to assess 
the effect of therapy in peripheral vascular disease 
seems at present to be unjustified. It is thought that 
the relation between muscle blood flow and Na* 
clearance rate can only be established when the two 
have been correlated with simultaneous direct mea- 
surement of blood flow and estimation of Na*™ clear- 
ance. It appears from available evidence that there 
is no fixed relation between the two.—Harold Fulton, 


M.D. 
CHEMOTHERAPY 

Esser, H., Ferenpacn, H., and SCcHMENGLER, 
F. E. Zur Therapie der Boeckschen Erkrank- 
ung. (Treatment of Boeck’s sarcoid.) 
Deutsche med. Wehnschr., June 1, 1951, 76, 
Experiences with 2 cases of Boeck’s sarcoid of the 
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lungs treated with pentamidine and stilbamidine 
are reported. 

A favorable result was observed in a sixteen year 
old male, with the following clinical findings: A 
chest roentgenogram showed enlargement of the 
hilar shadows associated with small nodular densi- 
ties in the lung fields. The right supraclavicular and 
axillary lymph nodes were enlarged. The Mantoux 
test was positive in 1:10. A biopsy showed Boeck’s 
sarcoid. Pentamidine was given in daily doses of 
5° to 100 mg. with a total dose of I. gm. in 53 
weeks. A marked roentgenological improvement was 
noted after seven doses (350 mg.) and four weeks 
later almost complete disappearance of the hilar 
and pulmonary lesions was found; the enlarged 
lymph nodes had also disappeared. Re-examination 
of the patient after two and eight months showed no 
recurrence. 

A second case, a male thirty-six years old suffering 
from Boeck’s sarcoid for three years, showed no 
response to 1.5 gm. of stilbamidine given in eighteen 
days. This is explained by the fact that the lesions 
were largely sclerosed, due in part to previous roent- 
gen therapy. 

The author concludes that young granulomatous 
forms of Boeck’s sarcoid respond favorably to pen- 
tamidine, but sclerosed, fibrous forms show no 
change. He warns of a possible outbreak of tuber- 
culous lesions under this treatment. This method of 
treatment seems to warrant further investigation. 
K. E. Matzinger, M.D. 


Haines, Ricuarp D., Powe tit, W. N., and 
BaiLey, Herspert A. Multiple myeloma: its 
treatment with urethane and ACTH. South. 
M. F., June, 1951, 44, 467-477. 


Observations on the treatment of 5 cases of mul- 
tiple myeloma and 1 case of solitary myeloma with 
urethane and ACTH are reported. The authors sum- 
marize their results as follows: 

Two patients with multiple myeloma were treated 
with urethane alone. One patient showed subjective 
improvement with relief of bone pain and disappear- 
ance of daily fever, but died four months after treat- 
ment was begun. The other patient, who had a patho- 
logic fracture of the third cervical vertebra when first 
seen, was relieved of bone pain and showed healing 
of his fracture. After seven months of urethane 
therapy he was able to return to a part-time position 
as a railroad employee. 

Two patients with multiple myeloma were treated 
with ACTH alone. One showed considerable sub- 
jective improvement with relief of bone pain and 
roentgen evidence of callus formation about the site 
of a pathologic fracture of the right humerus. The 
other patient exhibited no subjective or objective 
evidence of benefit. 

One patient was treated with both urethane and 
ACTH. She showed marked subjective improvement, 
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with relief of bone pain. There was alteration toward 
normal in her blood findings, both morphologic and 
chemical, and she was able to resume many of her 
former activities. The authors attribute most of her 
improvement to the use of urethane. 

A patient with a solitary myeloma of the left 
illum, treated with ACTH alone, revealed no definite 
evidence of improvement by control biopsy or roent- 
genographic study. 

With both urethane and ACTH there was an in- 
constant change regarding the anemia, the hyper- 
calcemia, and the hyperproteinemia. 

At the present time, the authors believe that ure- 
thane is the drug of choice for the treatment of multi- 
ple myeloma. (Two grams of urethane daily, either 
tablet or liquid, has been the arbitrary dosage.) The 
production of gastrointestinal disturbance and 
leukopenia appear to be the chief untoward effects. 
Leukocyte counts should be done at weekly intervals 
until the patient’s response to the drug is established. 


—F. G. Snead, M.D. 
MISCELLANEOUS 


Martin, D., and Srater, E. S. Direct 
tissue radioautography technique applied to 
teeth. Science, June 22, 1951, 77}, 721-722. 


The authors investigated the permeability of den- 
tine and enamel of the teeth to P® labeled NaH,PO, 
following the treatment of the teeth by fluorides and 
other compounds. 

They prepared two cavities in a tooth specimen. 
One was treated with 2 per cent NaF and 2 per cent 
CaCl, to form a precipitate of Cal, in the cavity. 
The other cavity was untreated and used as a con- 
trol. In each cavity they placed 30 microcuries of 
P® and sealed the cavities. 

After twenty-four hours a ground section of the 
tooth was prepared and film emulsion laid in contact 
with it. The resultant composite radioautograph and 
section showed a diffuse penetration of P® in the 
control cavity but the fluoride treated cavity had 
decreased the diffusion to a great extent. 

The work seems to indicate the effect of a layer of 
calcium fluoride in decreasing the permeability of 


the dentine.—R. 4. Hays, M.D. 


MEEKER, IrvinG A., Jr., and Gross, RoBert 
E. Sterilization of frozen arterial grafts by 
high-voltage cathode-ray irradiation. Sur- 
gery, July, 1951, 30, 19-28. 

The authors realize a need for aseptic arterial 
grafts not as yet met by present day methods of 
sterilization. This procedure must insure the in- 
tegrity of the donor segment. A more rapid and de- 
pendable method is their goal, 

On the basis of the work done in conjunction with 
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the food and drug industry and the results therein, 
they took their problem to Dr. John Trump who 
made possible research with high voltage cathode- 
ray beams. 

The technical aspects of the cathode-ray generator 
are discussed. 

A preliminary trial run and three experiments con- 
stituted the series of investigations. 

The segments of 4 aortas were removed without 
regard to sepsis and without special preparation and 
irradiated at room temperature. The dose admin- 
istered was 1.5 million roentgen equivalent physical 
(r.e.p.). There was immediate failure when these 
segments were transplanted due to intense radiation 
reaction and arterial thrombosis. 

Then frozen aortic segments were used and the 
following experiments performed: 

(1) Irradiation of frozen, intentionally contaminated 
aortic segments which were subsequently cultured. 125 
aortic segments were placed in sealed polyethylene 
bags and contaminated with 8 different organisms. 
Prior to this, the bags containing the segments were 
frozen to —55°C. in a carbon dioxide refrigerator. 
These bags were irradiated within 3-4 hours with 
doses varying from 1.5-6.0 million r.e.p. Within 
two hours the specimens were thawed and cultured. 
There was growth from only three, at 2.0, 3.0 and 
5.0 million r.e.p. respectively. 

(2) Irradiation of non-sterile frozen segments which 
were then transplanted. 17 segments were exposed to 
1.§ million r.e.p. and implanted one to five months 
later. 1.5 million r.e.p. was recommended as the 
minimum sterilizing dose for foodstuffs. There were 
no operative deaths. No antibiotics or anticoagulants 
were used. Except for two grafts with degenerative 
changes all were successful transplants. 

(3) Lrradiation of frozen, intentionally contaminated 
segments with subsequent transplant. Four dogs re- 
ceived segments irradiated with 1.5 million r.e.p. 
and 17 dogs received segments irradiated with 2.0 
million r.e.p. One died because of dehiscence and 
hemorrhage; 7 were sacrificed and found to have in- 
tact grafts with small plaques in 2 cases; 13 are living 
and well. Eleven dogs received segments irradiated 
with 3.0 million r.e.p. and 11 with 4.0 million r.e.p. 
and are all well to date. 

The authors’ conclusions: Contaminated vascular 
segments can be sterilized with high voltage cathode 
rays, but in some instances damaged. There would 
seem to be a mean dosage somewhere between 1.5 
and 3.0 million r.e.p.; 1.5 million r.e.p. at least is 
necessary. The grafts must be in a frozen state. The 
results compare favorably with their previous work 
in sterilization with a fluid medium technique. To 
date, two humans with coarctation of the aorta have 
received transplants and are well after two and six 
months respectively.—F. W. O’Brien, Fr., M.D. 
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thrombosis of terminal bifurcation of (ab), 318 
thrombotic obliteration of bifurcation of, 891 
unusual variant of double arch of, 763 
Aortic ARCH, right-sided (ab), 138 
Aorrocrapuy, abdominal, 894 
development of (ab), 685 
in abdominal diagnosis, evaluation of (ab), 
percutaneous arterial catheterization in dogs 
with special reference to (ab), 889 
percutaneous femoral artery catheterization in 
man, with special reference to (ab), 888 
study of thrombosis of terminal aortic bifurca- 
tion by (ab), 318 
translumbar, evaluation of surgical kidney em- 
ploying (ab), 529 
APPENDIX, calculi of (ab), 670 
localization of numerous foreign bodies in (ab), 
868 
roentgen features of nonmalignant periappendi- 
ceal and ileocecal lesions (ab), 525 
ARACHNOIDITIS, lumbar spinal (ab), 878 
ARRHENOBLASTOMA, incidence of malignancy and 
relationship to pregnancy, to sterility and 
to treatment (ab), 674 
ARTERIES, coronary, roentgen topography of (ab), 
sil 
coronary, visualization of, during life (ab), 149 
ARTERIOGRAPHY in pregnancy, 192 
translumbar, 183 
ARTERIOVENOUS fistula, pulmonary, roentgen as- 
pects of (E), 478 
ArTERY, aberrant, its division or conservation in hy- 
dronephrosis (ab), 530 
abnormal pulmonary, intralobar sequestration 
of lung associated with (ab), 861 
left femoral, bullet embolus to, following tho- 
racic gunshot wound (ab), 1026 
percutaneous femoral, catheterization in dogs 
with special reference to aortography (ab), 
889 
percutaneous femoral, catheterization in man 
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with special reference to aortography (ab), 
888 
pulmonary, in bronchiectasis (ab), 516 
pulmonary, obstruction of (ab), 849 
pulmonary, thrombosis of (ab), 516 
right subclavian, anomalous origin of from de- 
scending aorta (ab), 148 
ARTHROGRAPHY of knee using diodrast (ab), 887 
ARTHROKATADYSIS (ab), 172 
Arrurosis deformans, radiation therapy of (ab), 331 
Ascites, pelvic tumors with (ab), 673 
AsociacitOn ARGENTINO DE Rapro.ocia, fourth con- 
gress of, 487 
Ascophyllum, uptake of radioactive iodine by (ab), 
1032 
ATELEcTASIS of newborn, roentgen findings in, 905 
total left pulmonary, following bronchography 
(ab), 513 
ATHEROSCLEROSIS, experimental, radioactive hydro- 
gen in (ab), 702 
Ar as, demonstration of transverse processes of (ab), 
678 


Aromic bomb, diagnosis, prognosis and treatment of 


radiation injuries produced by (ab), 697 
bombs, injury from (ab), 696 
defense, additional teaching in radiological as- 
pects of (ab), 697 
warfare, physician’s problem in (ab), 336 
ArresiA of ascending colon (ab), 872 
Av! for treatment of cancer of lungs (ab), 703 
AUTONEPHRECTOMY, two extreme forms of, in renal 
tuberculosis (ab), 529 
AvuTORADIOGRAPHY See Radioautography 
AzyGos vein, dilatation of, 569 


Back, painful (ab), 171 
Baitey, Wisur, elected president of Los Angeles 
County Medical Association, 310 
BANTI’S SYNDROME, portography during operation 
for (ab), 154 
Barium, colloidal, air-contrast colon examination 
with (ab), 670 
Hosprrat Radiation Therapy Alumni 
Association, 828 
BERYLLIUM window tube, low voltage roentgen 
therapy with (ab), 327; (ab), 328 
Bera radiation, calculations for distributed sources 
of, 
BETATRON, preliminary clinical experience with (ab), 
342 
Bezoar, large gastric (ab), 866 
Bite duct, common, congenital dilatation of (ab), 
153 
ducts, intrahepatic, benign stricture of (ab), 153 
BILIARY passages, extrahepatic, pharmacologic ac- 
tion of morphine on (ab), 348 
tract, carcinoma, direct irradiation of, by radio- 
active iodine in tetraiodophenolphthalein, 
964 
BILISELECTAN, tagged, investigations with (ab), 333 
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Biopsy, coning, in detection of early cancer of cervix 
(ab), 164 
sponge, in office practice, new method in diag- 
nosis of cancer (ab), 321 
BLADDER, carcinoma of (ab), 530 
condition of upper urinary tract in rigidity of 
sphincter of (ab), 677 
diverticula, roentgen contrast demonstration 
and evaluation of (ab), 1019 
spontaneous and occupational tumors of, in man, 
experimental carcinogenesis and its relation 
to (ab), 344 
Boop cell changes in leukemia during aminopterin 
therapy (ab), 1027 
flow, local, radioactive sodium in measurement 
of (ab), 1033 
supply of tumors in man, studies on (ab), 706 
vessels, anatomical roentgenographic study of 
alterations of, in certain forms of renal 
pathology (ab), 529 
vessels, cerebral, demonstration of, with viscous 
perabrodil M 35 per cent solution (ab), 843 
vessels, separation of, from walls of lateral 
ventricle in rapidly 
cephalus, 929 
volume during pregnancy and puerperium (ab), 
164 
volume, method of determination of, with radio- 
active phosphorus (ab), 1032 
Bopy, total, roentgen irradiation, effect of, on long 
bones of hamsters, 974 
whole, cataract formation following irradiation 
of (E), 998 
whole, exposure of, to penetrating ionizing radi- 
ation, hemorrhagic phase of acute radiation 
syndrome due to, 796 
BoLeN test in diagnosis of neoplasms (ab), 711 
Bone, actinomycosis of, with special reference to in- 
fection of vertebral column (ab), 884 
carpal lunate, early changes of Kienb6éck’s dis- 
ease of (ab), 1021 
changes, unusual, polyarthritis with (ab), 314 
dystrophy in association with muscular dys- 
trophy (ab), 1024 
fibrous dysplasia of (ab), 683; (ab), 1024 
formation, reactive, in Ewing’s sarcoma (ab), 
1021 
grafts, effect on, of radioactive isotopes of phos- 
phorus (ab), 700 
growing, injuries of, by contact roentgen irradi- 
ation and their prevention (ab), 343 
hemangioma of (ab), 175 
hydatid cyst of (ab), 173 
infected temporal, radiology of (ab), 133 
innominate, chondromas and chondrosarcomas 
of (ab), 879 
lesions, irradiation of, in presence of metallic 
intramedullary fixation (ab), 345 
lesions, prenatal and neonatal, 715 
lymphogranulomatosis of (ab), 1024 
monostotic fibrous dysplasia of (ab), 172 
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multiple spontaneous “‘pseudofractures”’ of (ab), 
1021 
parietal, development of, 554 
parosteal osteoma of (ab), 880 
restitutive approach to lesions of (ab), 1020 
sclerosis, melorheostosis with (ab), 315 
transplants, refrigerated homogenous, in ortho- 
pedic operations (ab), 711 
variations, coincident, and separate neural arch, 
incidence of (ab), 171 
Bones, long, of hamsters, effect of total body roent- 
gen irradiation on, 974 
tarsal, anomalies of, and peroneal spastic flat- 
foot (ab), 888 
tarsal, symphalangism and related fusions of 
(ab), 888 
Book REVIEWS 
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By David G. Pugh, 490 
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sykdommer. By J. Frimann-Dahl, 490 
Principles and Practice of Surgery. By Jacob K. 
Berman, 491 
Annual Review of Medicine. By Windsor C. 
Cutting and Henry W. Newman, 492 
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By Icie G. Macy, 493 
The Preparation of Photographic Prints for 
Medical Publication. By Stanley J. Mc- 
Comb, 493 
Post-Graduate Lectures on Orthopedic Diag- 
nosis and Indications. Volume I. By Arthur 
Steindler, 659 
Post-Graduate Lectures on Orthopedic Diag- 
and Indications. Volume II. By 
Arthur Steinder, 659 
Handbook of Pediatric Medical Emergencies. 
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Varga, 660 
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M. Chiray, R. A. Gutmann and J. Sénéque, 
660 
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Chest X-Ray Diagnosis. By Max Ritvo, 660 
Oral and Facial Cancer. By Bernard G. Sarnat 
and Isaac Schour, 661 
Malignant Disease of the Female Genital Tract. 
By Stanley Way, 661 
Radiologia Austriaca, 661 
A Manual of Artificial Radioisotope Therapy. 
By Paul F. Hahn, 662 
Therapeutic Radiology. By George Winslow 
Holmes and Milford D. Schulz, 830 
Annual Report on the Results of Radiotherapy 
in Carcinoma of the Uterine Cervix, 830 
Nouveau Traité d’Electro-Radiothérapie. By 
L. Delherm, 831 
Clinical Urography. An Atlas and Textbook of 
Roentgenologic Diagnosis. By William F. 
Braasch and John L. Emmett, 832 
“Your Prostate Gland.” by Reed M. Nesbit, 833 
A Study in Slipped Upper Femoral Epiphysis. 
By Torsten Jerre, 833 
BovineEs, study of “cancer eye’’ in, 122 
Brain, early damage of, and dysplasia of base of 
skull (ab), 842 
metastatic hypernephroma of (ab), sor 
tumors, fluorescein in localization of (ab), 500 
tumors, scintillation counter for detection and 
localization of, 351 
tumors, use of positron-emitting radioisotopes 
for localization of (ab), 703 
Breast, cancer, hormonal therapy in (ab), 707 
cancer, in mother and daughter, hereditary as- 
pect of (ab), 852 


cancer, roentgen therapy alone in treatment of 


(ab), 1028 


cancer, surgical treatment and irradiation of 


(ab), 332 

female, castration and androgen hormone 
therapy in cancer of (ab), 340 

male, bilateral carcinoma of, after estrogen 
therapy (ab), 709 

male, effect of hormonal imbalance on advanced 
carcinoma of (ab), 180 

primary operable carcinoma of, hormone- 
treated (ab), 707 

sex hormones and castration in advanced cancer 
of (ab), 708 

tracer studies of radioactive sodium estrone 
sulfate in advanced cancer of (ab), 703 

Broncul, adenoma of, (ab), 516 

adenoma of nomenclature and present methods 
of treatment (ab), 516 

clinical picture of adenoma of (ab), 859 

role of, in pulmonary tuberculosis (ab), 514 


BRONCHIAL tree, roentgen studies of branches of 


(ab), 137 
BRONCHIECTASIS, congenital factor in (ab), 856 
pulmonary artery in (ab), 516 


BRONCHIOGENIC carcinoma, diagnostic value of 


pulmonary angiography in, 51 
BRONCHOGENIC carcinoma and diabetes insipidus, 
association of (ab), 148 


JuNE, 1952 


carcinoma as differential diagnostic problem in 
pulmonary disease (ab), 147; (ab), 148 
BrRONCHOGRAPHY, Clinical and experimental studies 
in use of water-soluble agent for (ab), 856 
delayed pulmonary complications of (ab), 137 
experiences with, using water-soluble contrast 
media (ab), 512 
in diagnosis and localization of intrapulmonary 
foreign bodies (ab), 847 
in tuberculosis (ab), 857 
ioduron, harmful to lung parenchyma? (ab), 145 
total left pulmonary atelectasis following (ab), 
513 
with Métras’ catheters (ab), 508 
and broncho-esophageal fistula 
(ab), 143 
BRONCHOPULMONARY segments, anatomy of (ab), 
143 
BRONCHUS, carcinoma of (ab), 518 
right lower, carcinoma in situ of (ab), 518 
BRUNNER’S GLANDS, adenoma of, 777 
BuLLet embolus to left femoral artery following tho- 
racic gunshot wound (ab), 1026 


Ca.caNneus, fractures of anterior process of (ab), 684 
CarciricaTion, diffuse, of pancreas (ab), 160 
disseminated, of pancreas (ab), 160 
extensive, of myocardium (ab), 520 
focal myocardial, 602 
in patent ductus arteriosus (ab), 138 
pericardial, roentgen appearance of (ab), 521 
placental, in roentgen pregnancy study, 267 
pleural, resulting from exposure to certain dusts, 
375 
symmetrical, in cerebellum, 562 
Ca.crricaTions in track of needle following ventricu- 
lar puncture (ab), 499 
of placenta (ab), 675 
CaLcrInosis, extensive, with metastasizing carcinoma 
of parathyroid gland (ab), 683 
of kidneys associated with parathyroid tumor 
(ab), 677 
appendiceal (ab), 670 
renal, layering phenomenon of, 410 
CaLpDWELL LEcTUuURE, 1951, 535 
Catyces, extrarenal (ab), 677 
Cancer, achlorhydria, achylia gastrica and per- 
nicious anemia, possibly early manifesta- 
tions of (ab), 154 
advanced breast, sex hormones and castration 
in (ab), 708 
advanced, of breast, tracer studies of radioactive 
sodium estrone sulfate in (ab), 703 
as sequel to war wounds (ab), 689 
breast, in mother and daughter, hereditary as- 
pect of (ab), 852 
diagnosis, prostatic smear in (ab), 167 
effects of roentgen rays on (ab), 349 
enzymatic evaluation of therapeutic agents in 
(ab), 710 
eye in bovines, study of, 122 
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gastric, mucolytic action of papain for cell con- 
centration in diagnosis of (ab), 710 

genital, in female, value of male hormone in 
treatment of (ab), 339 

ileocecal invagination due to (ab), 526 

metastases simulating mammary, in prostatic 
carcinoma under estrogenic therapy (ab), 
707 

most detectable internal (ab), 858 

of breast, hormonal therapy in (ab), 707 

of breast, roentgen therapy alone in treatment 
of (ab), 1028 

of breast, surgical treatment and irradiation of 
(ab), 332 

of cervix, coning biopsy in detection of early 
(ab), 164 

of cervix, uptake of labelled phosphorus by (ab), 
335 

of cervix uteri, endocrine factors in (ab), 1016 

of cervix uteri, radium therapy for, with new 
type of colpostat, 294 

of esophagus, roentgen treatment of (ab), 17g 

of esophagus, rotation therapy of (ab), 693 

of gums, 420 

of large bowel and rectum, early, diagnosis of 
(ab), 670 

of larynx and hypopharynx, roentgen therapy 
IN, 443 

of lung, follow-up study of suspects in mass chest 
roentgen survey (ab), 506 

of lungs, new method for treatment of, by arti- 
ficial radioactivity (Zn® and (ab), 
703 

of ovary (ab), 876 

of prostate gland (ab), 678 

of rectum, new technique for treatment of, with 
radium and roentgen rays (ab), 326 

primary, of female breast, and its metastases, 
castration and androgen hormone therapy 
in (ab), 340 

primary, of lung (ab), 517 

prostatic, serum phosphatase determinations in 
diagnosis of (ab), §30 

radiocurability of, 428 

role of vertebral venous system in metastasis of, 
to spinal column (ab), 713 

sponge biopsy, a new method in diagnosis of 
(ab), 32 

surgery, radioactive cobalt as adjunct to (ab), 
1031 

untreated, duration of life in (ab), 688 


Carson, radioactive, distribution and dosage of, in 


tissues, 989 


CARCINOGENESIS, experimental, its relation to spon- 


taneous and occupational tumors of bladder 
in man (ab), 344 


CarciNnoip of rectum (ab), 670 
Carcinoma, advanced, of male breast, effect of hor- 


monal imbalance on (ab), 180 
alveolar cell, bronchiogenic neoplasm masquer- 
ading as (ab), 517 
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alveolar cell, of lung (ab), 517 

bilateral, of male breast after estrogen therapy 
(ab), 7°O9 

bronchiogenic, diagnostic value of pulmonary 
angiography in, 51 

bronchiogenic, early detection of (ab), 848 

bronchogenic (ab), 518 

bronchogenic, as differential diagnostic problem 
in pulmonary disease (ab), 147; (ab), 148 

bronchogenic, association of, and diabetes in- 
sipidus (ab), 148 

endometrial, associated with feminizing ovarian 
tumors (ab), 673 

endometrial, myometrium and leiomyomas in 
(ab), 165 

frog, direct microscopic observations on living 
intraocular transplants of (ab), 349 

gastric, detection of, by photographic methods, 
68 

in region of papilla of Vater (ab), 160 

in situ of cervix, vaginal smear diagnosis in (ab), 
166 

in situ of right lower bronchus (ab), 518 

metastasizing, of parathyroid gland with osteitis 
fibrosa cystica and extensive calcinosis (ab), 
683 

nasopharyngeal, nitrogen mustard and urethane 
in treatment of (ab), 339 

occurring in sinuses of chronic osteomyelitis 
(ab), 133 

of bladder (ab), 530 

of cardia of stomach as detected by laminag- 
raphy, 932 

of cervix and supracervical hysterectomy (ab), 
877 

of cervix, new colpostat for radium treatment of 
(ab), 325 

of cervix, operative treatment of (ab), 877 

of cervix uteri during pregnancy (ab), 675 

of cervix uteri, factors influencing prognosis in 
treatment of (ab), 332 

of corpus uteri in young women (ab), 675 

of esophagus and gastric cardia (ab), 509 

of gum (ab), 178 

of liver and biliary tract, direct irradiation of, by 
radioactive iodine in_ tetraiodophenolph- 
thalein, 964 

of lung, hypertrophic osteoarthropathy in (ab), 
858 

of lung, lipoid pneumonia in, treated by radio- 
therapy (ab), 1030 

of pancreas, diagnostic and operative criteria 
(ab), 671 

of pancreas, roentgen findings in, 576 

of skin, treatment of, 606 

of uterine cervix, correlation of histologic grade, 
clinical stage and radiation response in (ab), 
696 

of uterine corpus, intrauterine radium therapy 
of (ab), 333 

of vagina, radiation therapy of (ab), 325 
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parathyroid (ab), 851 
primary bronchogenic, of lung in children (ab), 
848 
primary, of liver in hemochromatosis (ab), 874 
primary, of lung (ab), 857 
primary operable breast, hormone-treated (ab), 
707 
prostatic, metastases simulating mammary can- 
cer in, under estrogenic therapy (ab), 707 
prostatic, pituitary irradiation in (ab), 182 
squamous cell, of cervix, results of treatment of 
(ab), 693 
Carcinomas, metachronous, of colon (ab), 873 
of oral cavity, pharynx and larynx, osseous 
metastases in (ab), 137 
Carcinomatosis, lymphangitic, of lungs (ab), 518 
Carpi, gastric, shadow, simulating left suprarenal 
tumor (ab), 166 
of stomach, carcinoma of, asdetected by laminag- 
raphy, 932 
CaRDIOANGIOGRAPHY, clinical and_ electrocardio- 
graphic results (ab), 849 
CarpiospasM simulating mediastinal tumors (ab), 
850 
Carman Lecture (ab), 685 
CasseTTE matker, permanent, identification of right 
and left sides in roentgenograms by (ab), 342 
CasTRATION and sex hormones in advanced breast 
cancer (ab), 708 
in primary cancer of female breast and its 
metastases (ab), 340 
Cararact formation following whole body irradia- 
tion (E) , 998 
CATHETERIZATION, percutaneous arterial, in dogs 
with special reference to aortography (ab), 
889 
percutaneous femoral artery, in man with spe- 
cial reference to aortography (ab), 888 
CaTHODE-RAY irradiation, high voltage, sterilization 
of frozen arterial grafts by (ab), 1034 
CavirIEs, inspissated tuberculous, 57 
CELL volumes, effect of roentgen irradiation on (ab), 
344 
CEPHALOMETRY, fetal, evaluation of Cave’s roent- 
genographic method of (ab), 528 
CEPHALOPELVIMETRY, roentgenographic, 449 
CEREBELLUM, cystic glioastrocytomas of, in child 
(ab), 503 
symmetrical calcification in, 562 
CEREBRAL angiography (ab), 500 
ventricular system, translucent model of (ab), 
840 
CEREBROSPINAL fluid circulation in tuberculous 
meningitis in children, studies of (ab), 135 
fluid, tracer studies with radioactive phosphorus 
on absorption of (ab), 700 
CEREBROVASCULAR accident, surgical management 
(ab), 504 
CERVICAL sinus, lateral, 757 
CERVIX UTERI, cancer, endocrine factors in (ab), 1016 
cancer, radium therapy for, with new type of 
colpostat, 294 
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cancer, uptake of labelled phosphorus by (ab), 
335 
carcinoma, supracervical hysterectomy 
(ab), 877 
carcinoma, correlation of histologic grade, clini- 
cal stage and radiation response in (ab), 696 
carcinoma, during pregnancy (ab), 675 
carcinoma, factors influencing prognosis in 
treatment of (ab), 332 
carcinoma in situ of, vaginal smear diagnosis in 
(ab), 166 
carcinoma, new colpostat for radium treatment 
of (ab), 325 
carcinoma, operative treatment of (ab), 877 
coning biopsy in detection of early cancer of 
(ab), 164 
squamous-cell carcinoma, results of treatment 
of (ab), 693 
CHEMICAL means, alteration of mortality of roentgen 
irradiated mice by, 810 
Cuest, plea for routine postmortem teleroentgeno- 
grams of, 263 
survey, total population roentgen, value of, in 
campaign against tuberculosis (ab), 136 
roentgen survey, mass follow-up study of lung- 
cancer suspects in (ab), 506 
use of tantalum gauze in closure of defect in wall 
of (ab), 149 
CuiLp, African, congenital toxoplasmosis in (ab), 840 
CHILDHOOD, acute abdominal conditions of (ab), 157 
importance of bronchial involvement in primary 
tuberculosis of (ab), 857 
pseudarthrosis of tibia in (ab), 175 
roentgen signs of position of aortic arch and de- 
scending aorta in, 924 
CHILDREN, congenital pulmonary stenosis of (ab), 
513 
conservative treatment of fractures in (ab), 533 
cystic glioastrocytomas of cerebellum in (ab), 
503 
duodenal ulcer in (ab), 864 
early roentgen diagnosis of hip joint disease in 
(ab), 886 
ectopic ureter in (ab), 677 
fractures of elbow in (ab), 1022 
fractures of neck of femur in (ab), 681 
lead poisoning in (ab), 176 
primary bronchogenic carcinoma of lung in (ab), 
848 
retroperitoneal tumors in (ab), 868 
Sinhalese, Cooley’s anemia in (ab), 1027 
sinobronchitis in, 240 
studies of cerebrospinal fluid circulation in 
tuberculous meningitis in (ab), 135 
technique of pneumoencephalography in (ab), 
504 
trichobezoar in (ab), 1014 
under two years of age, intussusception in (ab), 
158 
young, factors influencing mediastinal shadow in 
(ab), 139 
CHOLANGIOGRAPHY, peritoneoscopic (ab), 1016 
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176 
CircuLATIoN of roentgen irradiated animals, disap- 
pearance rate of tagged substances from, 
625 
portal, in experimental hemorrhagic shock (ab), 
713 
CircuLarory volume, determination of, with radio- 
active substances (ab), 333 
CLINOID, anterior, unilateral changes in, due to neo- 
plasms in spheno-orbital space (ab), 135 
CosALt, radioactive, as adjunct to cancer surgery 
(ab), 1031 
Coat 60, radioactive, in plastic tubing for inter- 
stitial radiation therapy (ab), 701 
teletherapy unit, preliminary depth dose and 
isodose measurements for (ab), 337 
Coccipioipomycosis (ab), 515 
Co.vapsg, lobar, patterns of, as observed roentgeno- 
graphically (ab), 144 
CoLon, air-contrast examination of, with colloidal 
barium (ab), 670 
ascending, atresia of (ab), 872 
descending, submucous lipoma of (ab), 153 
diffuse familial polyposis of (ab), 872 
familial polyposis of (ab), 1015 
metachronous carcinomas of (ab), 873 
sigmoid, volvulus of (ab), 670 
simple one-stage method of double contrast 
study of (ab), 160 
Co.postat, new, for radium treatment of carcinoma 
of cervix (ab), 32: 
radium therapy for cancer of cervix uteri with 
new type of, 294 
CoMMON DUCT, nonoperative treatment of retained 
postoperative stones of (ab), 162 
ConyuGare, diagonal (ab), 875 
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double, of stomach (ab), 1014 
double, study of colon, simple one-stage method 
of (ab), 160 
media for roentgen examination of gastrointesti- 
nal tract (ab), 869 
media, water-soluble, experiences with bronchog- 
raphy using (ab), 512 
medium, new water-soluble, for hysterosal- 
pingography (ab), 1017 
medium, water-soluble, for bronchography, 
clinical and experimental studies in use of 
(ab), 856 
medium, water-soluble, hysterosalpingography 
with, in investigation of infertility (ab), 528 
method, simple roentgen, liver and spleen visual- 
ization by (ab), 162 
Cor PULMONALE, chronic, premonitory syndrome of 
(ab), 137 
CortisonrF, effect of, on growth of transplanted 
ependymomas in mice (ab), 344 
in Crohn’s disease (ab), 340 


Croun’s pisEASE, ACTH, cortisone or sodium salicyl- 
ate in (ab), 340 
and intestinal tuberculosis (ab), 151 
involving jejunum II (ab), 152 
localized in jejunum (ab), 152 
recurrence of (ab), 151 
survey of literature and report on 34 cases (ab), 
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count in (ab), 1026 
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management of (ab), 505 
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CystaDENOMA lymphomatosum, papillary, of parot- 
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167 
spontaneous circumrenal hematoma (ab), 1o1g 
surgical, evaluation of, employing translumbar 
aortography (ab), 529 
KIDNEYS, anatomical roentgenographic study of al- 
terations of blood vessels in certain forms 
of pathology of (ab), 529 
calcinosis of, associated with parathyroid tumor 
(ab), 677 
complications of, in dissecting aneurysm of 
aorta (ab), 139 
congenital cystic dilatation of collecting tubules 
of (ab), 1018 
disease of, bilateral surgical (ab), 529 
effect of psoas abscesses upon, 788 
extrarenal calyces (ab), 677 
layering phenomenon of calculi of, 410 
two extreme forms of autonephrectomy in tu- 
berculosis of (ab), 529 
KIENBOCK’S DISEASE of carpal lunate bone, early 
changes of (ab), 1021 
KNEE, diodrast arthrography of (ab), 887 
KymoGrapHy, demonstration of secretion-filled 
echinococcus cyst situated near heart (ab), 
149 
of heart in horizontal section, two methods of 


(ab), 712 


LAMINAGRAPHY, carcinoma of cardia of stomach as 
detected by, 932 
diagnostic advantages and indications for, in 
transverse plane compared with vertical 
(ab), 712 
horizontal (ab), 341 
in diagnosis of mediastinal tumors (ab), 508 
in diagnosis of nasopharyngeal tumors (ab), 135 
LaRYNx, cancer, roentgen therapy in, 443 
osseous metastases in carcinoma of (ab), 317 
LayERING phenomenon of renal calculi, 410 
Leap poisoning in children (ab), 176 
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LEG, percutaneous retrograde phlebography of (ab), 
687 
phlebography of, in erect position (ab), 10 
reflux of intestinal chyle in lymphatics of 
176 
venographic localization of incompetent com- 
municating veins in (ab), 686 
Lecs of thoroughbred horses, roentgen therapy of 
inflammatory conditions affecting (ab), 331 
Leromyoma of esophagus (ab), 508 
of jejunum (ab), 669 
LeEIOMYOMAS and myometrium in endometrial carci- 
noma (ab), 165 
Le1omyosarcoMa of stomach with excavation of 
center of tumor, 76 
LERICHE SYNDROME, 891 
LESIONS, uncommon compressing, of spinal cord and 
its membranes, 415 
LETTERER-SIWE’S DISEASE, atypical case of (ab), 1023 
LEUKEMIA, acute AK-4, effect of radioactive colloidal 
metallic gold in treatment of, in mice (ab), 
505 
acute, study of natural history of (ab), 686 
acute subleukemic lymphocytic, jaundice in 
(ab), 864 
acute, treatment of, with a-methopterin (ab), 
706 
and pregnancy (ab), 1027 
association of, with polycythemia vera (ab), 318 
blood cell changes in, during aminopterin ther- 
apy (ab), 1027 
effects of folic acid antagonists and 2,6-diamino- 
purine on (ab), 708 
eosinophilic (ab), 176 
myelocytic, incidence, distribution and fatality 
(ab), 1027 
myeloid, vertebral manifestations of (ab), 680 
'KEMIAS, titrated, regularly spaced radioactive 
phosphorus or spray roentgen therapy of 
(ab), 339 
Leukocytes, human leukemic, growth of, in vitro 
and in vivo as measured by uptake of P® 
in desoxyribose nucleic acid (ab), 705 
Lire, duration of, in untreated cancer (ab), 688 
LINDAU’S DISEASE, multiple hypernephromas of 
kidney in association with (ab), 529 
L1POCHONDRODYSTROPHY, 715 
Lipoma, mesenteric (ab), 154 
submucous, of descending colon (ab), 153 
Lipomas of mesentery of small intestine (ab), 870 
LIVER, carcinoma, direct irradiation of, by radio- 
active iodine in tetraiodophenolphthalein, 
964 
primary carcinoma of, in hemochromatosis (ab), 
874 
visualization of, by simple roentgen contrast 
method (ab), 162 
Losar collapse, patterns of, as observed roentgeno- 
graphically (ab), 144 
LosBecromy, roentgenogram after (ab), 859 
Losotomy, prefrontal, study of pneumoencephalo- 
grams before and after (ab), 135 


(ab), 
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Loca.izaTIon of gallbladder, 644 
LOFFLER’S SYNDROME (ab), 515 
LoosER-MILKMAN SYNDROME, occurrence of, in case 
of idiopathic steatorrhea (ab), 322 
Los ANGELES Society, fourth annual 
mid-winter radiological conference of, 121 
officers elected, 121 
LUNATUM, BIPARTITION of (ab), 170 
Lunc, aluminum, caused by exposure to aluminum 
dust (ab), 515 
anomalous lobe of, arising from esophagus (ab), 
143 
arteriovenous fistula of (ab), 509 
carcinoma, hypertrophic osteoarthropathy in 
(ab), 858 
carcinoma, lipoid pneumonia in, treated by 
radiotherapy (ab), 1030 
cervical hernia of (ab), 513 
excluded (ab), 847 
intralobar sequestration of, associated with ab- 
normal pulmonary artery (ab), 861 
parenchyma of, is ioduron bronchography harm- 
ful to? (ab), 145 
primary bronchogenic carcinoma of, in children 
(ab), 848 
primary carcinoma of (ab), 857 
tuberculous cavities of lower lobe of (ab), 848 
Luncs, alveolar cell carcinoma of (ab), 517 
arterial circulation of, in segmental disturbances 
of aeration (ab), 508 
bronchogenic carcinoma as differential diag- 
nostic problem in disease of (ab), 147; (ab), 
148 
cancer, new method for treatment of, by arti- 
ficial radioactivity (ab), 703 
cavitation of (ab), 515 
changes in, following cholecystectomy (ab), 847 
changes in, in fibrosis of pancreas (ab), 507 
clinically indeterminate fibrosis of (ab), 515 
congenital pulmonary stenosis of (ab), 513 
isolated stenosis of (ab), 511 
lymphangitic carcinomatosis of (ab), 518 
manifestations in, of diffuse scleroderma (ab), 
845 
moniliasis of (ab), 854 
nonspecific inflammations of, roentgen therapy 
with minimum doses in (ab), 180 
primary cancer of (ab), 517 
progressive changes in function of, after pneu- 
monectomy (ab), 859 
roentgen aspects of arteriovenous fistula of (E), 
478 
sarcoidosis of, with roentgen appearances of 
metastatic neoplasm, 259 
sclerosis of (ab), 135 
threshold visibility of shadows in (ab), 342 
LyMPHANGIOMA, congenital hemihypertrophy 
(ab), 322 
Lympuatics of leg, reflux of intestinal chyle in (ab), 
176 
LyMPHOGRANULOMATOSIS of bone (ab), 1024 
LympHoma, malignant, of rectum and anus (ab), 161 


with 


to Volume 67 


JUNE, 1952 


malignant, vertebral manifestations of (ab), 680 
LyMpHOSARCOMA, partition of radiophosphorus in 
blood, urine and tumor tissue in patients 
with, before and after treatment with nitro- 

gen mustard (ab), 334 


McNameg, Epwarp Paut, 1890-1951, obituary, 115 
portrait, 115 
MAtLiGNAncy in adenomas of thyroid (ab), 179 
irradiation of normal human hypophysis in (ab), 
691 
MALIGNANT disease of testis (ab), 693 
MARBLE BONES, See Osteopetrosis 
May, Roserr Joun, 1879-1951, obituary, 651 
portrait, 651 
MEASUREMENT of local blood flow, radioactive 
sodium in (ab), 1033 
of neck of femur, 993 
of roentgen and gamma radiation over wide 
energy range (ab), 345 
rapid, of beta-ray dosages above 1 rep/sec., 
simple laboratory set up for (ab), 347 
MEASUREMENTS, isodose, for cobalt 60 teletherapy 
unit (ab), 337 
MeconivuM peritonitis (ab), 672 
MepIAstTINUuM, cysts of, of embryologic origin (ab), 
355 
shadow of, in young children, factors influencing 
(ab), 139 
tumors, tomography in diagnosis of (ab), 508 
MeGA-ESOPHAGUS acquired by “‘fakirism” (ab), 141 
MEIG’s SYNDROME (ab), 673 
MELANOCARCINOMA of plantar surface of foot (ab), 
690 
MELANOMA, malignant (ab), 689 
malignant, in tropics (ab), 688 
malignant, prognosis for, in pregnant woman 
(ab), 673 
malignant, radiation therapy of, 286 
MELORHEOSTOSIS associated with congenital arterio- 
venous aneurysms (ab), 1025 
Léri, clinical picture of (ab), 316 
with bone sclerosis (ab), 315 
MENINGITIS, tuberculous, in children, studies of 
cerebrospinal fluid circulation in (ab), 135 
MENINGOCELE, intrathoracic (ab), 169 
MEsENTERY, lipoma of (ab), 154 
of small intestine, lipomas of (ab), 870 
METABOLISM, iron, in human pregnancy as studied 
with Fe®® (ab), 338 
of radioactive iodine in patients with cardiac 
disease, 42 
METASTASES, extensive pulmonary, spontaneous and 
complete regression of, in case of chorion- 
epithelioma (ab), 146 
osseous, in carcinomas of oral cavity, pharynx 
and larynx (ab), 317 
Mica, muscovite, pleural calcification resulting from 
exposure to, 375 
MILKMAN’S SYNDROME (ab), 1021 
Mo tars, impacted mandibular third, value of oc- 
clusal roentgenogram in locating (ab), 505 
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Moni.iasis, pulmonary (ab), 854 
Morison, Woopsurn, obituary, 481 
portrait, 451 
MorpuINneE, pharmacologic action of, on extra- 
hepatic biliary passages of man (ab), 348 
Mucosa, gastric, retrograde extrusion or prolapse of, 
into esophagus (ab), 865 
compression, subclavius anterior 
scalene, as cause of intermittent obstruc- 
tion of subclavian vein (ab), 888 
human, consistency of clearance of radioactive 
sodium from (ab), 1032 
Mycoses, pulmonary (ab), 515 
MYyELocrapny, value of, in diagnosis of compressing 
lesions of spinal cord and its membranes, 
41s 
Mye.oma, multiple (ab), 881 
multiple, treatment with urethane and ACTH 
(ab), 1033 
multiple, vertebral manifestations of (ab), 680 
MyocarpiuM, calcified scar of, roentgen appearance 
(ab), 862 
extensive calcification of (ab), 520 
focal calcification of, 602 
Myomerrivum and leiomyomas in endometrial carci- 
noma (ab), 165 


MuscLeE 


NASOPHARYNX, Carcinoma, nitrogen mustard and 
urethane in treatment of (ab), 339 
irradiation for benign conditions of (ab), 695 
laminagraphy in diagnosis of tumors of (ab), 135 
Nassau RaDIOLoGIcaL Society, 1010 
NationaL Bureau oF STANDARDS Semicentennial 
1g01-1951 (EF), 112 
Neck of femur, subtrochanteric osteotomy for non- 
union of (ab), 886 
Neoptasm, bronchiogenic, masquerading as alveolar 
cell carcinoma (ab), $17 
metastatic, pulmonary sarcoidosis with roentgen 
appearances of, 259 
Neop ass, Bolen test in diagnosis of (ab), 711 
esophageal, rotation therapy in (ab), 179 
in spheno-orbital space, unilateral changes in 
anterior clinoid due to (ab), 135 
intracranial, scintillation counter fi 
and localization of, 351 
NEOPLASTIC DISEASE, effects of folic acid antagonists 
and 2,6-diaminopurine on (ab), 708 
Nerve blocks, diagnostic and therapeutic, necessity 
for roentgenograms (ab), 1020 
NEURAL ARCH, separate, and coincident bone varia- 
tions, incidence of (ab), 171 
NEUROFIBROMATOSIS, multiple (ab), 169 
cellular (ab), 688 
NEWBORN, congenital intrinsic obstruction of 
stomach and duodenum in (ab), 1014 
pneumatosis intestinalis in (ab), 870 
pneumomediastinum in (ab), 512 
roentgen findings in atelectasis of, 905 
Nipp.e discharge, significance of (ab), 852 
NITROGEN MUSTARD in treatment of nasopharyngeal 
carcinoma (ab), 339 


or diagnosis 
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partition of radiophosphorus in blood, urine and 
tumor tissue in patients with Hodgkin’s 
disease and lymphosarcoma before and 
after treatment with (ab), 334 
therapy, intra-arterial, of cutaneous lesions (ab), 
706 
NorTHEASTERN NEw YORK RADIOLOGICAL SOCIETY, 
122 
Nuc eic acips, effect of roentgen-ray radiation on 
biosynthesis of (ab), 710 


Orstruction, benign, of lower esophagus (ab), 140 
congenital intrinsic, of stomach and duodenum 
in newborn (ab), 1014 
incomplete, of small intestine (ab), 150 
intestinal, in adult (ab), 873 
intestinal, in newborn and infant (ab), 870 
true strangulating, roentgenological 
experiences with (ab), 158 
Ocuer dust inhalation, roentgen appearance of pneu- 
moconiosis due to (ab), 137 
OcuLar changes produced by total body irradiation 
(ab), 327 
Oun10 Stare RADIOLOGICAL Society, 122; 657 
OIL aspiration pneumonia in infancy (ab), 507 
contrast study of lower esophagus, 942 
OKLAHOMA Strate Rapio.ocicaL Society, 658 
OpaAQUE MEDIUM, relationship of nature of, to small 
intestine roentgenographic pattern (ab), 
150 
ORAL cavity, osseous metastases in carcinoma of 
(ab), 317 
OrTHODIAMETRY (ab), 711 
OssIFICATION, anomalous centers of, for inferior 
articular lumbar vertebrae 
(ab), 171 
Osreitis deformans, theory of etiology of (ab), 682 
fibrosa cystica in metastasizing carcinoma of 
parathyroid gland (ab), 683 
OsTEOARTHRITIS, degenerative, of hip joint, 95 
OsTEOARTHROPATHY, generalized hypertrophic, 
pathologic study (ab), 680 
hypertrophic, in carcinoma of lung (ab), 858 
OsTEOCHONDROMATOsSIS of hip joint (ab), 175 
OsTEOGENESIS imperfecta, case of, diagnosed in 
utero, 103 
OstTEoma, parosteal, of bone (ab), 880 
OsTEOMYELITIS, chronic, carcinoma occurring in 
sinuses of (ab), 133 
first recurrence of, eighty years after infection 
(ab), 174 
pyogenic, of spine, go 
OstTEopEcILiA, familial (ab), 679 
OsTEOPETROSIS, early roentgen and pathologic find- 
ings (ab), 880 
OstrEeoromy, subtrochanteric, for nonunion of neck 
of femur (ab), 886 
Orro-CHROBAK’S PELVIS (ab), 317 
pELvis See Arthrokatadysis 
Ovaries, bilateral polycystic (ab), 674 
Ovary, cancer of (ab), 876 
dysgerminoma of (ab), 876 
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endometrial carcinoma associated with feminiz- 
ing tumors of (ab), 673 

needle puncture of cysts of, and cystography 
(ab), 164 

place of roentgen therapy in treatment of malig- 
nant tumors of (ab), 1031 


P®?, estimation of dosage for intravenously ad- 
ministered, 28 
National Bureau of Standards solution stand- 
ards of, 123 
partition of, in blood, urine, and tumor tissue 
in patients- with Hodgkin’s disease and 
lymphosarcoma before and after treatment 
with nitrogen mustard (ab), 334 
PaGET’S DISEASE, case of, presenting extraordinary 
degree of osteoblastic activity (ab), 316 
early stage of (ab), 317 
Pancreas, annular (ab), 867 
carcinoma, diagnostic and operative criteria 
(ab), 671 
carcinoma, roentgen findings in, 576 
diffuse calcification of (ab), 160 
disseminated calcification of (ab), 160 
fibrocystic disease of (ab), 866 
pseudocyst of, associated with hydrothorax, 585 
pulmonary changes in fibrosis of (ab), 507 
PaNncREATITIS, chronic, accompanying Crohn’s dis- 
ease (ab), 152 
preoperative diagnosis of, by gastrointestinal 
roentgenography (ab), 671 
PapaIN, mucolytic action of, for cell concentration in 
diagnosis of gastric cancer (ab), 710 
Papitta of Vater, carcinoma in region of (ab), 160 
PaRAPLEGIA, scoliosis with (ab), 317 
PARATHYROID GLAND, calcinosis of kidneys associated 
with tumor of (ab), 677 
carcinoma of (ab), 851 
metastasizing carcinoma of, with osteitis fibrosa 
cystica and extensive calcinosis (ab), 683 
primary site of action of hormone of (ab), 851 
PARIETAL FORAMINA, large, 551 
PaROTID GLAND, papillary cystadenoma_ lympho- 
matosum of (ab), 136 
tumors of (ab), 840 
Paroritis, acute (ab), 846 
PELVICEPHALOMETRY, present status of (ab), 163 
PELviMETRIC methods, review of (ab), 163 
PELVIMETRY, Clinical and roentgen (ab), 675 
roentgen, and general practitioner (ab), 875 
roentgen, transverse diameter of inlet in (ab), 
1017 
PELvis and its contents, position of value in studying 
(ab), 342 
disruption of (ab), 172 
late complications following irradiation of 
viscera of (ab), 1031 
pneumoperitoneum in study of structures of 
(ab), 712 
tumors of, with ascites, hydrothorax, or both 
(ab), 673 
PenriELD, WiLpER, Caldwell Lecturer, 1951, por- 
trait opposite page 535 
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PENICILLIN, advanced actinomycosis of spine treated 
with (ab), 885 
PENNSYLVANIA RapioLocicaL Society, preliminary 
program of annual meeting, 828 
PeraBropiL M, bronchography with (ab), 512 
35 per cent solution, demonstration of cerebral 
blood vessels with (ab), 843 
PERICARDIUM, cysts of (ab), 138 
roentgen appearance of calcification of (ab), 521 
PERITONITIS, meconium (ab), 672 
PeTEOSTHOR, distribution of, in growing organism 
(ab), 349 
PEYRONIE’S DISEASE, therapy of (ab), 1030 
Prau_er, G. E., radiological award given to, 309 
PHARYNX, diverticula of, evolution and treatment 
of (ab), 140 
osseous metastases in carcinoma of (ab), 317 
PHEOCHROMOCYTOMA, anesthetic management dur- 
ing surgical treatment (ab), 676 
PH EBiTIS, old, of lower extremities with extension 
to inferior vena cava (ab), 1026 
PHLEBOGRAPHY Of leg in erect position (ab), 1025 
percutaneous retrograde, of leg (ab), 687 
study by, of constrictive processes in superior 
vena cava area and accompanying changes 
in collateral circulation (ab), 687 
PHLEGMONOUS gastritis, 781 
PHOSPHATE, radioactive chromium, distribution in 
organism of, injected by intravenous route 
(ab), 701 
Puospuorus, labelled, uptake of, by cancer of 
cervix (ab), 335 
radioactive, effect of, on bone grafts (ab), 700 
radioactive, growth of human leukemic leuko- 
cytes in vitro and in vivo as measured by 
uptake of, in desoxyribose nucleic acid (ab), 
795 
radioactive, method of determination of blood 
volume with (ab), 1032 
radioactive, poisoning in rats, biologic effects of 
(ab), 338 
radioactive, surface activity following admin- 
istration of (ab), 702 
radioactive, tracer studies with, on absorption 
of cerebrospinal fluid and problem of hydro- 
cephalus (ab), 700 
radioactive, treatment of polycythemia vera 
with (ab), 335 
titrated, regularly spaced radioactive, therapy 
of leukemias (ab), 339 
PHOTOFLUOROGRAPHIC equipment, secondary radia- 
tion fields surrounding (ab), 714 
methods, detection of gastric carcinoma by, 68 
PHororLuoROGRAPHY in Canton of Ziirich, 1946- 
1949, Organization and results of (ab), 136 
PHOTOROENTGENOGRAMS, Cardiac mensuration as ap- 
plied to (ab), 521 
PuysiciAn, problem of, in atomic warfare (ab), 336 
PuystoLocy, human thyroid, using scintillation 
counter in clinical studies of (ab), 698 
PiruITARY GLAND, adamantinomas, roentgen ther- 
apy of (ab), 182 
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irradiation of, in prostatic carcinoma (ab), 182 
irradiation of, in treatment of malignant 
exophthalmos (ab), 6go0 
treatment of some disorders of, by radiotherapy 
(ab), 1028 
tumors of (ab), 842 
Piacenta, calcification of, in roentgen pregnancy 
study, 267 
calcifications of (ab), 675 
previa, new ideas about diagnosis and treatment 
of (ab), 165 
PLasMaA, effect of roentgen irradiation on (ab), 344 
PiatyBasiA (ab), 502 
and neurologic disturbances of syringomyelic 
type (ab), 499 
PLATINUM, distribution of, in growing organism (ab), 
349 
PLevuRA, calcification of, resulting from exposure to 
certain dusts, 375 
endothelioma of (ab), 146 
PLeuritis, chronic hemorrhagic, picture resembling 
pleural endothelioma following (ab), 146 
PNEUMATOSIS intestinalis in newborn (ab), 870 
Pneumoconiosis, histological survey of necropsy 
material in 1205 cases (ab), 506 
roentgen appearance of, due to ocher dust in- 
halation (ab), 137 
PNEUMOENCEPHALOGRAMS, review of 100, in tuber- 
culous meningitis in children (ab), 135 
study of, before and after prefrontal lobotomy 
(ab), 135 
PNEUMOENCEPHALOGRAPHY, deaths related to, dur- 
ing six year period (ab), 503 
technique of, in children (ab), 504 
PNEUMOGRAPHY of urinary tract under spinal 
anesthesia, air embolism during (ab), 528 
PNEUMOMEDIASTINUM, artificial, in exploration of 
thymus (ab), 513 
in newborn (ab), 512 
PNEUMONECTOMY, progressive changes in pulmonary 
function after (ab), 859 
roentgenogram after (ab), 859 
Pneumonia, lipoid, in carcinoma of lung treated by 
radiotherapy (ab), 1030 
oil aspiration, in infancy (ab), 507 
prophylactic roentgen irradiation in artificially 
produced (ab), 181 
PNEUMOPERITONEUM, air injection into pregnant 
uterus following refilling of (ab), 1016 
in study of pelvic structures (ab), 712 
ruptured diaphragm complicating, spontaneous 
pneumothorax resulting from (ab), 850 
PNEUMOTHORAX, spontaneous, result of ruptured 
diaphragm complicating pneumoperi- 
toneum (ab), 850 
PorsoninG, vitamin A (ab), 532; (E) 818 
PoLyARTHRITIS with unusual bone changes (ab), 314 
PoLycyTHEMIA VERA, association of, with leukemia 
(ab), 318 
treatment of, with radioactive phosphorus (ab), 
335 
Po.yp, benign, of ampulla of Vater (ab), 669 
Potyposis, diffuse familial, of colon (ab), 872 
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familial, of colon (ab), 1015 
familial, surgical treatment of (ab), 1015 
Potyps, lymphoid, and malignant lymphoma of 
rectum and anus (ab), 161 
PorroGrapnHy during operation for Banti’s syndrome 
(ab), 154 
PostT-GASTRECTOMY SYNDROME, early, experimental 
study of 70 cases showing (ab), 527 
PosTIRRADIATION SYNDROME, pathogenesis and treat- 
ment of (ab), 324 
PostMorTEM chest teleroentgenograms, routine, plea 
for, 263 
PRACTITIONER, general, and roentgen pelvimetry 
(ab), 875 
PREGNANCY and puerperium, blood volume and heart 
volume during (ab), 164 
arteriography in, 192 
carcinoma of cervix uteri during (ab), 675 
cholecystitis and cholelithiasis in young women 
following (ab), 526 
chorionepithelioma occurring during (ab), 1017 
effect of, on course of sarcoidosis (ab), 514 
human, iron metabolism in, as studied with Fe®*® 
(ab), 338 
iodoacetate (Huggins) index in (ab), 166 
leukemia and (ab), 1027 
placental calcification in roentgen study of, 267 
problem of, in Hodgkin’s disease (ab), 165 
prognosis for malignant melanoma in (ab), 673 
relationship of arrhenoblastoma to (ab), 674 
sarcoidosis and (ab), 875 
Pro.apse of thoracic disc (ab), 884 
PROSTATE GLAND, cancer of (ab), 678 
cancer, serum phosphatase determinations in 
diagnosis of (ab), 530 
carcinoma, pituitary irradiation in (ab), 182 
Prostatic smear in cancer diagnosis (ab), 167 
PROTECTION, roentgen-ray, change in handbook on, 
announced, 309 
Proreins, I labeled, effect of sensitization and 
roentgen radiation on metabolism of (ab), 
334 
Prorrusion of acetabulum (ab), 317 
PseupartHrosis of tibia in childhood (ab), 175 
PsEupocyst of pancreas associated with hydro- 
thorax, 585 
Psoas abscesses, effect of, upon kikneys and urinary 
passages, 788 
Py.Lorus, congenital hypertrophic stenosis of (ab), 
1014 
perigastric adhesions and bands involving an- 
trum of, 210 


RapiATion, beta, calculations for distributed sources 

of, g81 

exposure to patient in diagnostic roentgenology, 
use of filters to control, 946 

fields, secondary, surrounding photofluoro- 
graphic equipment (ab), 714 

injury, recovery from (ab), 713 

penetrating ionizing, hemorrhagic phase of 
acute radiation syndrome due to exposure 
of whole body to, 796 
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roentgen and gamma, measurement of, over 
wide energy range (ab), 345 
roentgen-ray, effect of, on biosynthesis of 
nucleic acids and nucleic acid purines (ab), 
710 
sickness, its treatment with dramamine (ab), 
178 
sickness, therapy of (ab), 698 
syndrome, acute, dué to exposure of whole body 
to penetrating ionizing radiation, hemor- 
rhagic phase of, 796 
therapy, grid technique of, with depth dose 
measurements, 470 
therapy, influence of, on hypertension (ab), 329 
therapy, interstitial, radioactive cobalt 60 in 
plastic tubing for (ab), 701 
therapy of esophageal neoplasms by rotation 
method (ab), 179 
therapy through perforated grid, depth dose 
investigation of, at 200 kilovolts, 458 
RADIATIONS, penetrating, colorimetric dosimeter for 
qualitative measurement of (ab), 709 
RADIOACTIVE decontamination (ab), 698 
substances, determination of circulatory volume 
with (ab), 333 
test of thyroid function (ab), 337 
tracer material, use of, in differential diagnosis 
of experimental jaundice (ab), 337 
tracer methods, evaluation of, in mental patients 
(ab), 698 
RADIOAUTOGRAPHY, direct tissue technique, applied 
to teeth (ab), 1034 
technique of (ab), 347 
RapIoBI0.Locy, clinical, problems of (ab), 342 
RapDIocaRBON, distribution and dosage of, in tissues, 
989 
RapiocuraBILity of cancer, 428 
RaDIOISOTOPES in research, courses in techniques of 
using, 489 
positron-emitting, use of, for localization of 
brain tumors (ab), 703 
Rapro.oaic hazards, evaluation of (ab), 698 
RADIOLOGICAL aspects of atomic defense, additional 
teaching in (ab), 697 
physics, graduate fellowships in, 122 
Society or Hawaul, 
Society oF NortH AMERICA, new Officers, 309 
use of high energy deuterons and alpha particles 
I 
Rap1o.ocist, role of, at time of reduction and fixa- 
tion of fracture of neck of femur, 750 
RapDI0Locy, course in essential physics in, 488 
RapDIOTHERAPY, use of fast electrons in (ab), 694 
Rapium needles, low intensity, in treatment of 
cancer of gums, 420 
Rapivs, fractures of head of, with distal radio-ulnar 
dislocation (ab), 883 
REcTOSIGMOID, endometriosis of (ab), 526 
Rectum, cancer, new technique for treatment of, 
with radium and roentgen rays (ab), 326 
carcinoid of (ab), 670 
diagnosis of early cancer of (ab), 670 
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inadequacy of routine barium enema for roent- 
gen examination of (ab), 873 
lymphoid polyps and malignant lymphoma of 
(ab), 161 
RenpDvu-OSLER’S DISEASE, radiotherapy in treatment 
of (ab), 696 
RESPIRATORY TRACT, upper, chronic infections of 
(ab), 854 
the (EF), 301 
Retina, stimulation of, by roentgen rays (ab), 840 
RETROCARDIAC space and contrast study of esopha- 
gus in advanced age (ab), 149 
RETROPERITONEAL emphysema (ab), 162 
RETRORECTAL tumors (ab), 161 
RHINITIS, suppurative, rhinolith as cause of (ab), 13. 
RHINOLITH as cause of suppurative rhinitis (ab), 133 
Ris notching, unusual causes of, 405 
Rickets, renal, simulating metaphysial dysostosis 
(ab), 879 
vitamin-resistant (ab), 532 
Rocky Mounrain Rapio.ocicat Society, program 
of Mid-Summer Conference of, 1009 
ROENTGEN doses, small, repeated daily for one year, 
biological effects of (ab), 343 
examination, diagnostic accuracy of, in diseases 
of upper gastrointestinal tract (ab), 155 
films in dosimetry, use of, 991 
irradiated animals, disappearance rate of tagged 
substances from circulation of, 628 
irradiated mice, alteration of mortality of, by 
chemical means, 810 
irradiation, contact, injuries of growing bone 
by, and their prevention (ab), 343 
irradiation, effect of, on erythrogenesis, plasma 
and cell volumes (ab), 344 
irradiation, total body, effect of, on long bones 
of hamsters, 974 
output of fluoroscopes in routine diagnostic 
practice (ab), 714 
radiation, stray, unexpected sources of (E), 647 
radiation, supervoltage, mortality in swine and 
dose distribution studies in phantoms ex- 
posed to, 620 
protection 
nounced, 309 
rays, effects of, on cancer (ab), 349 
rays, retinal stimulation by (ab), 840 
rays, stray, use of photographic films for 
monitoring (ab), 340 
sign of fetal death, 106 
therapy, low voltage, with beryllium window 
tube (ab), 327; (ab), 328 
therapy, place of, in treatment of malignant 
ovarian tumors (ab), 1031 
therapy, spray, of leukemias (ab), 339 
therapy unit, new rotation, 641 
tube, polyanode (ab), 711 
unit at 320 and 160 mev. (ab), 346 
ROENTGENOGRAM after lobectomy and pneumonec- 
tomy (ab), 859 
occlusal, value of, in locating impacted mandi- 
bular third molars (ab), 505 


-ray handbook, change in, an- 
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ROENTGENOGRAMS, identification of right and left 
sides in, by permanent cassette marker 
(ab), 342 
serial, emptying of human gallbladder in (ab), 672 
30 by 30 cm. in size, new roll-film serial ap- 
paratus for (ab), 711 
ROENTGENOGRAPHIC magnification, application of 
technique of, to study of chronic joint 
diseases (ab), 347 
ROENTGENOGRAPHY, body section See Laminagraphy 
mass findings from, in Northamptonshire boot 
and shoe industry (ab), 506 
rapid serial, roll-film apparatus for (ab), 341 
ROENTGENOLOGY, diagnostic, use of filters to control 
radiation exposure to patient in, 946 
pediatric, fellowship in, 122 
ROENTGENOSCOPES, roentgen output of, in routine 
diagnostic practice (ab), 714 
ROENTGENOsSCOPy, simple, estimation of size by 
means of (ab), 711 
Roration roentgen therapy unit, new, 641 
therapy of cancer of esophagus (ab), 693 
RuGak, enlarged gastric (ab), 865 


Sr. Louis Soctery oF 487 
Sarcoip, Boeck’s, and pregnancy (ab), 87 
Boeck’s, treatment of (ab), 1033 

Sarcorposis and pregnancy (ab), 875 
effects of pregnancy on course of (ab), 514 
pulmonary, with roentgen 

metastatic neoplasm, 259 
Sarcoma, Ewing’s, reactive bone formation in (ab), 
1021 
osteogenic, arising in traumatic hemothorax and 
hematoma of thoracic wall (ab), 856 
Scatp, total excision of, and portions of face (ab), 
505 

ScapuLa, chondromas and chondrosarcomas of (ab), 

87g 


appearances of 


SCINTILLATION COUNTER for diagnosis and localiza- 
tion of intracranial neoplasms, 351 
in clinical studies of human thyroid physiology 
using I'*! (ab), 698 
SCLERODERMA, diffuse, pulmonary manifestations of 
(ab), 845 
with involvement of esophagus (ab), 845 
ScLErosis, bone, melorheostosis with (ab), 315 
pulmonary (ab), 138 
Sco.iosis with paraplegia (ab), 317 
Scurvy, skeletal changes resembling, in infantile 
hypothyreosis before and after thyroid 
therapy (ab), 881 
Serum phosphatase determinations in diagnosis of 
prostatic cancer (ab), 530 
SERUTAN ingestion, complete obstruction of esopha- 
gus following (ab), 844 
SHORT WAVES, action of, on function of gallbladder, 
cholecystographic investigations on (ab), 
347 
SHOULDER girdle dysfunction following thoracoplasty 
combined with partial scapulectomy (ab), 
859 
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Sitvanus THompson Memortat Lecrure™ (ab), 345 
SILVER impregnation method, simplified, for vaginal 
smears (ab), 712 
SINOBRONCHITIS in children, 240 
Sinus, lateral cervical, 757 
Stnuses of chronic osteomyelitis, carcinoma oc- 
curring in (ab), 133 
SinusoGRapnHy, basal (ab), 839 
Sirus INVERSUS of abdominal 
cardia (ab), 162 
of abdominal viscera with volvulus of large 
bowel (ab), 155 
SKELETON, changes in, resembling scurvy in infantile 
hypothyreosis before and after thyroid 
therapy (ab), 881 
roentgen and differential diagnosis of fibrous 
dysplasia of (ab), 315 
SKIN, Carcinoma, treatment of, 606 
clinically pigmented tumors of, diagnosis of (ab), 


viscera with levo- 


human, irradiation of, with fast electrons, sig- 
nificance of time factor in (ab), 328 
SKULL, dysplasia of base of, early brain damage and 
(ab), 842 
embryological tumor of retinal anlage involving 
(ab), 502 
fibrous dysplasia of (ab), 842 
Hiirthle cell tumor of (ab), 850 
hyperostoses of, short review of (ab), 132 
measurements, roentgenological, diagnostic ap- 
plications of, 197 
S.ippING of upper femoral epiphysis (ab), 681 
SocieDAD PANAMENA, new officers, 309 
SopiuM, radioactive, consistency of clearance of. 
from human muscle (ab), 1032 
radioactive, in measurement of local blood flow 
(ab), 1033 
salicylate in Crohn’s disease (ab), 340 
SPHENO-ORBITAL space, unilateral changes in anterior 
clinoid due to neoplasms in (ab), 135 
SpHINCTER of bladder, condition of upper urinary 
tract in rigidity of (ab), 677 
SPINAL CORD and its membranes, uncommon com- 
pressing lesions of, 415 
intramedullary malignant teratoma of (ab), 878 
progressive disease of (ab), 878 
tumors of (ab), 168 
SPINE, actinomycosis of (ab), 884 
advanced actinomycosis of, treated with penicil- 
lin and streptomycin (ab), 885 
cervical, chronic hypertrophic spondylosis of, 
with compression of spinal cord and nerve 
roots (ab), 877 
cervical, syndrome in acute injuries of, for 
which early operation is indicated (ab), 1020 
deformity of (ab), 169 
diastematomyelia with defects of (ab), 531 
lumbar, arachnoiditis of (ab), 878 
pyogenic osteomyelitis of, 90 
role of vertebral venous system in metastasis 
of cancer to (ab), 713 
SpINOUS PROCESSES, fracture of (ab), 172 
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SPLEEN, visualization of, by simple roentgen con- 
trast method (ab), 162 
SponpyLitis, ankylosing, importance of 
therapy in treatment of (ab), 1029 
ankylosing, manubrio-sternal joint in (ab), 170 
SPONDYLOLISTHESIS, reversed (ab), 679 
SPONDYLOLYsIS, roentgenological-clinical 
(ab), 680 
SponpbyLosis, chronic hypertrophic, of cervical spine 
with compression of spinal cord and nerve 
roots (ab), 877 
SponGE biopsy in office practice, new 
diagnosis of cancer (ab), 321 
STEATORRHEA, idiopathic, occurrence of Looser- 
Milkman syndrome in case of (ab), 322 
STEIN’S SYNDROME (ab), 674 
STENOSIS, congenital hypertrophic pyloric 
congenital pulmonary (ab), 513 
hypertrophic pyloric, associated with partial 
gastric ectopia (ab), 156 
isolated pulmonary (ab), 511 
of isthmus of aorta (ab), 148 
pyloric, in four first cousins (ab), 156 
pyloric, in twins (ab), 156 
valvular pulmonic, with intact ventricular sep- 
tum and patent foramen ovale (ab), 139 
STERILIZATION of frozen arterial grafts by high 
voltage cathode-ray irradiation (ab), 1034 
Sromacu, adeno-acanthoma of (ab), 150 
benign tumors of (ab), 156 
benign ulcer of, conservatism in surgical treat- 
ment of (ab), 866 
cancer, mucolytic action of papain for cell con- 
centration in diagnosis of (ab), 710 
carcinoma of cardia of (ab), 509 
carcinoma of cardia of, as detected by laminag- 
raphy, 932 
configuration of, in relaxation of diaphragm 
(ab), 150 
congenital intrinsic obstruction of, in newborn 
(ab), 1014 
detection of carcinoma of, by photofluorographic 
methods, 68 
double contrast study of (ab), 
enlarged rugae of (ab), 865 
inflation of, with double contrast (ab), 155 
inversion of, with eventration of diaphragm, 63 
large bezoar of (ab), 866 


radio- 


method 


(ab), 1014 


1014 


leiomyosarcoma of, with excavation of center of 


tumor, 76 

military service connected disability in diseases 
of (ab), 521; (ab), 522 

primary Hodgkin’s disease of, 592 

prolapse of mucosa of (ab), 524 

prolapse of mucosa of, into duodenal bulb (ab), 

23 

prolapse of mucosa of, into duodenum (ab), 524 

retrograde extrusion or prolapse of mucosa of, 
into esophagus (ab), 865 

roentgen examination of fundus of (ab), 523 

shadow of cardia of, simulating left suprarenal 
tumor (ab), 166 

use of controlled intragastric pressure for roent- 
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gen diagnosis of lesions in and about fundus 
of, 217 
villous tumor of (ab), 66g 
STONES, common duct, nonoperative treatment of 
retained postoperative (ab), 162 
STREPTOMYCIN, advanced actinomycosis of spine 
treated with (ab), 885 
in pulmonary tuberculosis, 383 
SrricrurE, benign, of intrahepatic bile ducts (ab), 
153 
SrrontTIUM 90 inhalation incident, health physics 
and medical aspects of, 805 
SrurRGE-WEBER SYNDROME, 
(ab), 838 
SruRGE-WEBER’S DISEASE (ab), 132 
SULFATE, radioactive sodium estrone, tracer studies 
of, in cases of advanced breast cancer (ab), 
703 
mortality in, and dose distribution studies 
in phantoms exposed to supervoltage 
roentgen radiation, 620 
SYMPHALANGISM and related fusions of tarsal bones 
(ab), 888 
Symposium NEvRORADIOLOGICUM, third, 
Synovioma, benign giant-cell (ab), 173 
roentgenographic study of, 80 
Synovirtis, pigmented villonodular (ab), 881 
SyRINGOMYELIC type, platybasia and_ neurologic 
disturbances of (ab), 499 


roentgen findings in 


SWINE, 
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Taccep substances, disappearance rate of, from 
circulation of roentgen irradiated animals, 
628 

tremolite, pleural calcification resulting from 
exposure to, 375 

Taipes calcaneo-valgus, congenital posterior bow- 

ing of tibia with (ab), 175 
TANTALUM gauze, use of, in closure of defect in chest 
wall (ab), 149 
mesh, eventration of diaphragm repaired with 
(ab), 149 
TECHNIQUE, improved, for percutaneous cerebral 
angiography (ab), 503 
of pneumoencephalography in children (ab), 504 
Teern, direct tissue radioautography technique ap- 
plied to (ab), 1034 
TELEPAQUE, new contrast medium for cholecystog- 
raphy (ab), 672 
TELEROENTGENOGRAMS, routine postmortem chest, 
plea for, 263 

TEMPORAL BONE, infected, radiology of (ab), 13 

TENDON sheath origin, giant cell tumors of (ab) 73 

TERATOMA, intramedullary malignant, of spinal 

cord (ab), 878 
Testis, malignant disease of (ab), 693 
treatment of malignant tumors of (ab), 333 

TETRAIODOPHENOLPHTHALEIN, 

carcinoma of liver 


TALC, 


direct irradiation of 
and biliary tract by 


radioactive iodine in, 964 

Texas Mepicat Center, Houston, announcement 
of meetings at, 488 

THIGH-NECK Clearance, simplified radioactive test of 
thyroid function (ab), 337 
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THIOURACIL, propyl, treatment of hyperthyroidism 
by prolonged administration of (ab), 704 
THoRAcOpLAStTy combined with partial scapulec- 
tomy, shoulder girdle dysfunction following 
(ab), 859 
late changes in ventilatory function following 
(ab), 860 
THORAX See also Chest 
neurogenous tumors within (ab), 853 
THortum pioxipe, colloidal, problem of faulty 
elimination of when used as contrast 
medium (ab), 324 
dioxide, late effects of, in man (ab), 1015 
X, influence of, on epiphyseal growth in young 
rabbits (ab), 349 
Turomsosis, deliberate, of intracranial arterial 
aneurysm by partial occlusion of carotid 
artery with arteriographic control (ab), 504 
of terminal aortic bifurcation (ab), 318 
pulmorary artery (ab), 516 
TuHromporic obliteration of aortic bifurcation, 891 
Tuums, triphalangeal (ab), 883 
THYMUS GLAND, artificial pneumomediastinum in 
exploration of (ab), 513 
large tumor of, simulating pericardial effusion 
(ab), 513 
TuHyrorp acropachy (ab), 141 
THYROID GLAND, activity of, in mental patients (ab), 
695 
Hiirthle cell tumor of (ab), 850 
malignancy in adenomas of (ab), 179 
radioiodine concentration test in study of dis- 
ease of (ab), 704 
scintillation counter in clinical studies of 
physiology of, using I'*! (ab), 698 
simplified radioactive test of function of (ab), 337 
topographic study of, by external measurement 
of radioiodine (ab), 703 
THYROIDECTOMy, evaluation of, in treatment of 
hyperthyroidism (ab), 704 
TiB1A, congenital posterior bowing of, with talipes 
calcaneo-valgus (ab), 175 
diamond-shaped graft from ilium for nonunion 
of (ab), 683 
fatigue fractures of (ab), 684 
fractures of upper end of (ab), 887 
osteoperiosteal ribbon grafts in undisplaced un- 
united fractures of (ab), 887 
pseudarthrosis of, in childhood (ab), 175 
Time factor in irradiation of human skin with fast 
electrons, significance of (ab), 328 
Tinea capitis, localized outbreak of, in Northern 
Ireland (ab), 329 
Tissue localization and excretion routes of radio- 
active diethylstilbestrol (ab), 701 
Tissues, distribution and dosage of radiocarbon in, 
989 
Tomocrapnuy See Laminagraphy 
Toxop.asmosis, congenital, in African child (ab), 840 
TRACER sTuDIES of radioactive sodium estrone 
sulfate in advanced breast cancer (ab), 703 


with radioactive phosphorus on absorption of 


cerebrospinal fluid (ab), 700 
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TRACHEA, compression of, by vascular anomalies 
(ab), 509 
diameter of, in normal newborn infant, 785 
TRICHOBEZOAR in children (ab), 1014 
TRIETHYLENE melamine in treatment of neoplastic 
disease (ab), 706 
TusercuLostis, bronchography in (ab), 857 
in medical and nursing students (ab), 144 
intestinal, and Crohn’s disease (ab), 151 
of hip, prognosis in (ab), 885 
primary, of chilkhood, importance of bronchial 
involvement in (ab), 857 
pulmonary, role of bronchi in (ab), 514 
pulmonary, streptomycin in, 383 
renal, two extreme forms of autonephrectomy 
in (ab), §29 
value of total population roentgen chest survey 
in campaign against (ab), 136 
TUBERCULOUS Cavities, inspissated, 57 
cavities of lower lobe (ab), 848 
Tumor, benign polypoid, of esophagus (ab), 852 
embryological, of retinal anlage involving skull 
(ab), 502 
glomus (ab), 178 
Hiirthle cell, of thyroid and skull (ab), 850 
intracranial epidermoid, Jackson’s syndrome 
due to (ab), 842 
large thymic, simulating pericardial effusion 
(ab), 513 
left suprarenal, gastric cardia shadow simulating 
(ab), 166 
parathyroid, calcinosis of kidneys associated 
with (ab), 677 
retinal anlage (ab), 502 
transplantable mouse mammary, response of, 
to local roentgen irradiation, transparent- 
chamber observations of (ab), 350 
villous, of stomach (ab), 669 
Tumors, benign of esophagus (ab), 508 
benign, of stomach (ab), 156 
blood supply of, in man, studies on (ab), 706 
brain fluorescein in localization of (ab), 500 
brain, use of positron-emitting radioisotopes for 
localization of (ab), 703 
clinically pigmented skin, diagnosis of (ab), 321 
feminizing ovarian, endometrial carcinoma as- 
sociated with (ab), 673 
giant cell, of tendon sheath origin (ab), 173 
malignant, of duodenum (ab), 157 
malignant, of testis, treatment of (ab), 333 
malignant ovarian, place of roentgen therapy in 
treatment of (ab), 1031 
mediastinal, cardiospasm simulating (ab), 850 
mediastinal, tomography in diagnosis of (ab), 508 
mouse, radiation effects of deuterons on, 18 
nasopharyngeal, laminagraphy in diagnosis of 
(ab), 135 
neurogenous, within thorax (ab), 853 
of small intestine, diagnosis of (ab), 870 
of spinal cord (ab), 168 
parotid (ab), 840 
pelvic, with ascites, hydrothorax or both (ab), 
673 
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pituitary (ab), 842 
primary, of ureter (ab), 678 
retroperitoneal, in infants and children (ab), 868 
retrorectal (ab), 161 
roentgen examination of small intestine by 
means of duodenal tube for diagnosis of 
(ab), 157 
space occupying intracranial, serial angiography 
in diagnosis of, 360 
spontaneous and occupational, of bladder in 
man, experimental carcinogenesis and its 
relation to (ab), 344 
triethylene melamine in treatment of (ab), 706 
xanthomatous joint (ab), 682 
TURNER’S SYNDROME (ab), 323 
Twins, pyloric stenosis in (ab), 156 
2,6-DIAMINOPURINE, effects of, on neoplastic 
disease (ab), 708 


Utcer, benign gastric, conservatism in surgical 
treatment of (ab), 866 
benign, of esophagus (ab), 853 
chronic peptic, of esophagus and “esophagitis” 
(ab), 140 
duodenal, in children (ab), 864 
duodenal, influence of, upon duodeno-chole- 
docho-pancreatic function, relation 
tween postgastrectomy jaundice and (ab), 
156 
duodenal, leiomyoma of jejunum simulating 
symptoms of (ab), 669 
gastric and duodenal, military service connected 
disability in (ab), 521; (ab), 522 
varicose, study of deep veins by retrograde 
venography (ab), 319 
Utcers, multiple gastroduodenal (ab), 523 
UreETER, ectopic, in childhood (ab), 677 
primary tumors of (ab), 678 
URETHANE in treatment of nasopharyngeal carci- 
noma (ab), 339 
treatment of multiple myeloma with (ab), 1033 
Urinary passages, effect of psoas abscesses upon, 788 
tract, air embolism during pneumography of, 
under spinal anesthesia (ab), 528 
tract, upper, condition of, in rigidity of sphincter 
of bladder (ab), 677 
Urocrapny, significance of central fat tissue of 
kikney in (ab), 167 
subcutaneous, new method of, utilizing 70 per 
cent urokon and hyaluronidase (ab), 676 
UroKkon 70 per cent and hyaluronidase, subcutaneous 
urography by use of (ab), 676 
Uro.ocy, roentgen diagnosis in (ab), 1017 
UTERUus, carcinoma, in young women (ab), 675 
carcinoma, intrauterine radium therapy of (ab), 
333 
pregnant, air injection of, following refilling of 
pneumoperitoneum (ab), 1016 


VAGINA, carcinoma, radiation therapy of (ab), 325 
VAGINAL smears, simplified silver impregnation 
method for (ab), 712 
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Varicose ulcer, study of deep veins by retrograde 
venography (ab), 319 
VEIN, azygos, dilatation of, 569 
subclavian, subclavius and anterior scalene 
muscle compression as cause of intermittent 
obstruction of (ab), 888 
valves, deep, venographic study in normal and 
postphlebitic states (ab), 320 
VEINS, incompetent communicating, in leg, veno- 
graphic localization of (ab), 686 
varicose, deep venous valves in etiology of (ab), 
1026 
VENA CAVA, inferior, old phlebitis of lower extremities 
with extension to (ab), 1026 
VeNnoGRAPHY, localization by, of incompetent com- 
municating veins in leg (ab), 686 
of extremities, technique and value of (ab), 889 
retrograde, study of deep veins in varicose ulcer 
by (ab), 319 
study by, of deep vein valves in normal and 
postphlebitic states (ab), 320 
VENOUS system, vertebral, role of, in metastasis of 
cancer to spinal column (ab), 713 
systems, vertebral and cranial, diodrast studies 
of (ab), 843 
VENTILATORY function, late changes in, following 
thoracoplasty (ab), 860 
VENTRICLE, lateral, separation of blood vessels from 
walls of, in rapidly progressing hydro- 
cephalus, 929 
third, colloid cyst of (ab), 838 
VENTRICULAR system, cerebral, translucent model of 
(ab), 840 
VENTRICULOGRAPHY, Calcifications in track of needle 
following ventricular puncture (ab), 499 
VERTEBRAE, dorsal and lumbar, fractures of (ab), 
883 
lumbar, anomalous centers of ossiffication for 
inferior articular processes of (ab), 171 
manifestations in, of malignant lymphoma, 
myeloid leukemia and multiple myeloma 
(ab), 680 
retroposition of (ab), 679 
ViscerA, abdominal, situs inversus of (ab), 155 
abdominal, situs inversus of, with levocardia 
(ab), 162 
pelvic, late complications following irradiation 
of (ab), 1031 
ViraMIN A poisoning (ab), 532; (FE), 818 
-resistant rickets (ab), 532 
Votvu us of large bowel (ab), 155 
of sigmoid colon (ab), 670 


Wark wounds, cancer as sequel to (ab), 689 

WarFaRE, atomic, physician’s problem in (ab), 336 

WASHINGTON StaTE RaDIOLoGIcAL Society, 487 

WESTCHESTER RADIOLOGICAL SOCIETY, 309 

Wo trr-ParKINSON-WHITE SYNDROME, electrokymo- 
gram in (ab), 510 


XANTHOMAS of joint (ab), 682 


Zn® for treatment of cancer of lungs (ab), 703 
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You'll obtain roentgenograms 


of superior diagnostic contrast 


with DU PONT X-RAY FILM 


The interpretive value and uniformity of roentgenograms made with 
Du Pont X-ray Safety Film explain why more and more radiologists 


and their technicians highly endorse this fine film. 


Du Pont “Xtra-Fast’” X-ray Film—Type 508—produces roentgeno- 
grams that clearly reveal pathological conditions of bone and tissue. 
The film has a blue safety base that further enhances the image. Try it. 
E. I. du Pont de Nemours & Co. (Inc.), Photo Products Department, 
Wilmington 98, Delaware. In Canada: Canadian Industries Ltd., 


Montreal. 


Du Pont 
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Fluoradex | H | The rich, lustrous, clean-cut dignity of the Westinghouse Fluoradex 180 


masks an efficient design which is without comparison among X-ray units. 
The smooth gliding action of counter-balanced parts, the total absence of 
clutter or fussy design, the easy, graceful motion of screen and table—all 


WE Wy os RITERI ¢ he bespeak a quality that is verified by rigorous tests. 


Foresight calls for consideration of the Westinghouse Fluoradex 180. 

N TILTIN C EA Ss E When planning installations, check the unique advantages of the 

Fluoradex 180, including its right- or left-hand operation. With quick, 
AND EFFICIENCY soft-stopping movement through a full 180° (from vertical to horizontal 

to 90° Trendelenburg), the Fluoradex 180’s tilting offers the radiologist 

widest latitude in techniques and allows highest operating and planning 


PORTABLE UNITS 7, efficiency. Without exception, every aspect of the Fluoradex offers new 
wo ‘Say, advantages in ease, efficiency, and appearance. 
¢ Worth planning for, worth waiting for—call your Westinghouse X-ray 
representative, or write to Westinghouse Electric Cor- 
soration, 2519 Wilkens Ave., Baltimore 3, Maryland. 
you CAN BE SURE...1F ITS sa 
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You said you wanted a modern two-tube x-ray unit, with an efficient 
spot-filming device, and a separate over-table tubestand...all this at a 
moderate price. You wanted the table to be motor-driven for any 
angulation over the full range between Trendelenburg and vertical. 


You wanted the spot-filming device to give you a selection of 
fields ee me (whole film, half film or four “spots”). 
ee 
Above all, you wanted it to be easy-to-operate (motor-driven, if possible) 


but that seemed too much to hope for 
at the price you had in mind. 


Well, you get all that—and much more—@ Bm in this two-tube 
“Centurion” X-Ray Unit with a 7 floor-mounted tubestand, 
and with the famous Picker A motor-driven “Spotfilmer” 
built right into it. * 


Your local Picker representative 

will be glad to tell you all about it. o ty 

PICKER X-RAY CORPORATION te 


25 South Broadway, White Plains, N. Y. with motor-driven “Spotfilmer” 
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